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EQUIPPiO^ AND READY TO FLY 

y>iAmu 

Here they are — six men who have just finished their course at the 
Curtiss Flying School, with the machines presented to them upon 
their graduation. Each one knows his plane — conditioning and 
assembling it. and installing the motor each one procured for him- 
self at nominal cost, was part of the required work. 

How different from the early days! Then, learning to fly meant 
five thousand dollars — and another five for a ship. Even since the 
war. though the cost of instruction has been greatly decreased, the 
price of the plane itself has still been beyond reach of the majority. 

It remains for the Curtiss Exhibition Company to offer to men 
interested in aviation, for sport or for business, a combination of 
instruction, plus equipment, at a price within the means of almost 
anyone. 

Five Hundred Dollars for Instruction and Plane l£ss Motor 

For details at to terms, currieulam, enrollment dates, etc.. 

Write for Flying School Booklet 

CURTISS EXHIBITION COMPANY 

GARDEN CITY, NEW YORK. 
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Wright Aeronautical 
a Corporation announces that 
it has acquired by merger the 
assets and business of the Law- 
rance Aero Engine Corporation. 

By this acquisition, the Wright 
Company adds to its present line of 
water cooled airplane motors the 
Lawrance line of air cooled motors. 


The Lawrance Company has 
been the pioneer in the develop- 
ment of air cooled motors and to- 
day has the only fully developed 
line now being produced in this 
country. 

The increased engineering and 
production facilities resulting 
from the merger of the Lawrance 
and Wright Companies will result 
in an increased speed of develop- 
ment in the air cooled type of 
engine, which is rapidly becoming 
a vital factor in aviation. 


WRIGHT AERONAUTICAL CORPORATION 
Patman, UnvJmey, U.S.A. 
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Power Gliding 

r UE grMt pothuuinsm shown over the recent light plsne 
aeeomplUbments has caused airplane designers to 
imder if there really is a dcmaad for a tight plane. If the 
• tiiand were authentic and sustained it would be supplied, 
he performance of the French maehine is not so unusual as 
ihe press which was promoting it would have us believe, but 
nc of its limitations is now evident. 

From an interview with Barbot after toe erash of the De- 
iiitine in the treetops of New Jersey, the newspaper which 
. . raided the approach of the air flivver as the great event of 
t’lC day, draws the conclusion that the lesson to be teamed is 
'.itnt more power is necessary. A disparaging comparison ia 
".nde between the 400 hp. DH and the IS bp, Dewoitine. In 
■ :|ier words the light plane is pictured as a complete failure. 

(Ifc Dewoitine was not due to the limited power. Increasing 
the size of the engine would destroy all value of the experi- 
ment. We must look elsewhere for the cause of the tronble. 

One of the objections to the light plane is the fact that it 
(irate a long ways on landing, rc<iniring a very large Oeld. 
oi course it does. That is what the light plane class is built 
tiir. to float, or rather to maintain flight at low speeds. The 
I'ilot who is used to heavy machines and mile square airdromes, 
(lives into his fleld and levels out near the ground with some 
no to 100 m.p.h. speed. If the fleld is enclosed wito trees and 
l'rot(?eted from the wind this is also very nearly his ground 
‘.[teed. Now, owing to another light plane advantage, the 
(rsistance is low and therefore the deceleration is low and the 
I'lane must necessarily “float clear across the field” before its 
-I’ced ia reduced to the 20 to 25 m.p.h. at which landing is 
l>nssible. The fault lies not with the machine nor with its 
Iiirlitness or power limitation, but with too inexperience of 
I'ilots on the new types. Pilots do not know yet how to use 
the advantage of low landing speed, In this connection E. T. 
•Mien, well known for bis experiments with the M.I.T. glider, 
"rites: “The tronble with us all at Clermont-Ferrand last 
,vcar was we were not content with glider flying speed; we 
V. tinted to have a good strong resistance on toe control such 


used U 




The seeond difficulty ia reliability. The reason the Liberty 
mntor DH’s on the mail service operate safely is because the 
Miotora are ratable and are given constant expert attention, 
ia not a questitjn of additional power but of a good motor 
“II cared for. The reliability should be far easier to obtain 
iti a small motor than a largo one. This will have to be done 
licfore the public will have anything to do wito the light 
i lsne. As for safety of large planes most pilots would rather 
‘ ove ten forced landings in a plane landing at twenty to 
thirty miles per honr than one in a DH4 Liberty. 

The change in interest from gliders to light power has lead 


us away from a profitable fleld of study much too soon. It 
is fortunate tost our Soaring Meet in California U to non- 
centrate onr efforts upon the more scientifle and more I’un- 
damental problems for a time. After tbe EngliA contest 
lost October we had only begun to realize how little we knew 
about glider design. And now, already we are complicating 
I he problem by trying to produce a motor glider, the bybrid 
which neither soars nor gives us speed. When we are ready 
for the light plane it will come and it will have less power 
rather than more than the French product which demonstmted 
economical flight in America- 


Cost of Airplane Travel 

T he remarkable cheapness of travel on German airlines 

cently received by George Newbold, the business manager 
of Avtattoh, from his son, George Newbold, Jr., who ia a 
cadet on the New York nautical training ship “Newport" 
“Two of the other fellows snd myself flew from Bremen 
to Berlin and back in a Fokker cabin monoplane for $2.50 
U. S. currency, a total distance of about 400 miles. We trere 
in the air altogether close to 5 hr. The plane only iciade 
abont 80 m.p.h.” 

The above statement is the kind that creates a very un- 
fortunate impression in (he United States. Comparisons are 
made with toe cost of travel by airplane here. It ia also noted 
that only a few transportation rentes are operating in this 
country. The inevitable question is— Whyl 

Subsidy, Subsidy, Subsidy — the word cannot be too often 
repeated. But it is so easily o\-erlooked or foigotten hy tliose 
who make comparisons between European and American air 
lines. England, France and Italy are making a supreme effort 
to provide an adequate air arm. Germany, debarred from the 
manufacture of military types of aircraft, is keeping aviation 
alive by supporting commercial air lines. Through this imb- 
aidy the Oerman air lines are able to make passenger rates 
Bstonitoin^y low. 

Of course, other factors also enter into a comparison of 
costs of airplane travel hero and in Germany. Tbe purchas- 
ing value as against the exchange rate of Oerman currency, 
the cheapness of materials and tbe coat of labor are each 
factors. By rail, toe four hundred mile trip would cos. in 
this country abont twelve dollars. 

Reports like the above lead uninformed persons to conclude 
that American aviation ia behind Enrope. This is not the 
case, except in respect to government enconragement, military, 
naval and commercial, If returning travellers would tell their 
representatives in Congress about the progress abroad and how 
the government is baitoing aeronautical progress, much good 
would lesnlt. 


Aircraft Development since the Armistice* 

Prepared by Engineering Division, U. S. Army Air Service 
McCook Field, Dayton, Ohio 


Ir, iinl<*r to review recent lievelopmonta of ttte scrvico air- 
pinne in na Itrief ii tiiannor es possible, a prelimjaary ouUine 
I’l' nirplane Kintus, 1918. airplane atatna 1922, is tabulated 
Ih'Iow. In till- lomier outline it will be noted that tiie 6vc 
brnncln*!* of arni>' aviation fonn the main purpose divisituis. 
In the latter outline, Hl'lt-en distinct service types are desig- 
ntite<I as fnlfillintr the requirements of armv aviation. 



Pursuit Dsvsiopmsnt 

l*ur,iiii ilcvflupiiK'tit lias iinderfrono marked improvement 

'll Mie iiniii-tiie. Five definite service tyiies have been 

ioiIiiiPhI to <‘over all phases of pursuit aviation. All pursuit 
itnpri>\ rinent will he taken up by t.vpe. 

i >i/'i / iiirphtiiiK involve sinjrle-seaters with water-cooled 
I'Mifin''. Till’, tjpo, a.ssi^ed to ila.v pursuit, represents a 
iiiiirki’il improMTmut oxer the day pursuit of lOlS. In the 
pln. e of llie liillerV lii[rH speed of 120 m.p-li- the Type I air- 
pliim- i- reiniinsl In have a hiBh speed of 115 ui.p.li. at 15,000 
ir iilutxiite. Further iniproveriient is noted in a climb (o 
2iUi<Hi ft. in 21 min., a serxiee ceiliuB of 2'i,750 ft, an en- 
itiiiniii i’ of 2.5 hr. at IS.IilKi ft. altitude plus hr. at Rround 
Icxi l, ami n useful load of 525 lb. Fixed aimament i-onsists 
1*1 one .Iki-c.iliher and one .60*ealiber ntaebine gun. The type 
ihs’linintiii" Idlers for nil exrieriiiiental or contract articles of 
ll.l- ixpe nrx’ •■PW.” 

Typi- I Venice ci|uii>ment i.s rr|iresented by Tliomas-Morsc 
MIt.l’s anil Hocinir .MM.IA’s. Both items of the foregoing 
isjiiipnient pris-eisleil the installation of t> 7 >e-designating 
l■•Ill^'. A Icxx lit llie other eijuitimetil examples to 1» cited 
luxe .hine likcxxise. The Thonias-Morse MB3's and AlBSA's 
nn- cxtcninlly hraecil biplanes inounting the 300 bp. model H, 
Wrnriil <-ii";ne. The lorroer xxas designed and bnilt under con- 
inici xiith the Thoiiia.'-Morse Aircraft ('orp-. xxhile the latter, 
■ri'o'xing sljitht ih'sign riiotlificatioas of the iirigiiiol A1B.3, 
XX ere limit iiiulcr cimtriid xxiili the Bwiii" Aiiqilane Co. These 
lurptmie-, xxhieli are mm xxell known to the serviee. represent 
verx cipiixentioiinl »1nicliirul desiim. Kquipnient awaiting ser- 
xicc I d IS n’pn~eiiIeU hy the Kiigineering Division PWl, 
ihe l>»’iiiiig P\Vi.\, and the lioening P\V2B. The PWl is 
in cxlermill> lirnced liiplane. niiiiinting the .350 lip. 1237 
I'ucknrd l2-x’X*Iiriiler eniriiie- This aiiqilune, designed by the 
Kti-2nwriiig Dixisioii. has a xxclded steel-tube fuseince, steel 
tall viirlni’cv. mul wmid wings of tapered KAF-15 sections. 

liiiiiicl- 1 x pe radiator is located immediately lienonth .the 
poxxer pinnt. .\ ismstmction contract involving Ibis aindano 
111- risi’iiily hisn lenmnnted b.v Ihe Air Sen-iee. The PW2A 
iimJ l'tV2H iin- riifiilly hra<s*d nionojilanes, mounting, respec- 
tixx’jy. Ihe .'MIO h]i. iiioitil H Wright engine and Ihe 350 hp. 
1237 Piicknnl 12-i'.X'linder engine. These airplanes, design^ 


by the Lioening Aeronautical Engineering Corp., represent 
conventional s'.rrictural design and are undergoing Bight test. 
Equipment not ready for service test is repiesented by the 
Orenco PW3 and the Gallaudet PW4, The PW3 is an extemnlly 
bmeod biplane, mnunting the 300 hp. model H Wright engine. 
This airplane, designed by the Ordnance Engineering Corp., 
is of eonventlonal design and has passed the static test re- 
quirements of the Engineering Division. The PW4 is an 
internally braced biplane, mounting the 350 hp. 1237 Packard 
12-eylinder enprine. This airplane, designed by the Oallaudet 
Aircraft Corp., is of all-metal construction. The more im- 
portant structural members of the PW4 are of steel, while the 
main mas.s of the remaining structure is of duralumin- Ob- 
solescent equipment is represented hy the Orenco D2’s. The 
flrenen D2’s were exterdalty braced biplanes mounting the 
200 hp. model II Wright engine. This airplane, designed by 
the Ordnance Engineering Corp., was of conventional struc- 

Type 1 equipnient at large is under special development 
in that a supercharged 300 hp. model H Wright engine ha-s 
been installed in an Orenco D2. Data ns to the service value 
of such an installation is awaiting further flight tests. Mew 
tail surfaces are under design and construction for the MB3's. 
Farther modifications will include the installation of Lamblin 
radiators. 

Tppe II airplanes involve single-seaters with either air- 
cooled or water-cooled engines. This type, assigned to ni^t 
pursuit, has no 1018 equivalent. Day pursuits were specially 
equipped to fly as night pursuits during 1918. Improved type 
requirements include: High speed, 127 m.p.h. at 10,000 ft. 
altitude; climb, 15,000 ft. in 20 min.; serviee ceiling, 21,000 
ft.; an endurance of 2.5 hr. at 15.000 ft. altitude plus hr. 
at ground level; and a useful load of 554 lb. Fixed armament 
consists of two ,.30-caliber machine guns- The type desig- 
nating letters are "PM.” 

Type II serviee equipment and equipment awaiting service 
test are nil. A contract for equipment not ready for te«, 
was canceled, inx-dving the Curtiss PNl. The PMl was an 
internally hrai-ed biplane, mounting the 220 hp. Liberty 6- 
eylinder engine. This airplane, designed by the Curtisa Aero- 
nautical d Motor Corp., had a steel tube fuselage, but was 
otherxx'ise of very conventional design. 

Tjqie 11 e<|uipment at taige is not under special development 
during the present fiscal year. 

Ti/pr III mrjtlnms involve single-sealers with either fixed 
radial or rotary air-cooled engine*. This type, assigned to 
day pursuit, represent* a marked improvement over the air- 
cooled day pursuit of 1918. Such improved type requirements 
have been made at high speed — 1.35 m.p.li. at 15,000 ft. al- 
titude: climb trom 15.000 to 24,000 ft. in 30 min.; service 
ceiling 25,000 ft.; an endurance of 2.5 hr. at 15,000 ft. altitude 
plus hr. at ground level; and a u-seful load of 532 Ib- 
Fixed armament consists of one .30-caliher and one ..50-ealibor 
machine gnn. The type designating letters are “PA.” 

Type III »erviee equipment and «|uipment awaiting servici- 
ti*sl are nil. Kquipment not rendy for service test is repre- 
M-nled hy Ihe l.sxening PAD The PAl is an externally braced 
biplane, mnunting the ;150 lip. Wright radial engine. This 
airjilnne, designed by the Ixiening Aeronnutieal Engiaeering 
Corp., has a bolted steel tube I'usi-liige and rectangnilar wood 
wings of thick xving section. The first article has suecessfnily 
met static li’st mpiiremenls and a sexxind article us awaiting 
the srrixsl of a power plant incident to full fliglil lest. Ob- 
.sohsci’nl ei|uit>meiit is represented b.v tho Mieuport-27’s and 
Nieuport-28’s. The Nieui)ort-27’s are e.xternally braced “plane 
and one-lmlf biplanes, mounting Ihe 110 hp. I.e Rhone rotarj- 
air-etmled engine. The Nienpilrl-28's are externally braced 
biplanes, iiioimtiiig the 1(55 li|>. singlp-valved Onome rotarj- 
air-cooled engine. These airj'lanes, capable of better than 
1.30 m.pJi. at ground level reprraenled one of the awiftest of 


•Inly 2, 1923 


AVIATION 


'he 1918 allied pursuits. The ainilanes are of Fn-neh design 
.'lid construction, 

T.vpe III equipment at large is not uudeigoing sp«ial 
.i.vc'oimient during the (resent fiscal year. 

Tppe If airplanes involve armored single-seaters with 
ither air-eonled or xxater-eooled engine*. This type, assigned 
i pursuit ground atlaek. represents n marked improvement 
xer Its IBIS predecessor. High sfiotxl of 125 m.p.h- and an 
mlurance of 1.5 hr, at ground level are required- The offen- 
*xe nrniamint ronsists of one ,50-ealiber or one 11 mm. 
■Rchine gu^^^d one 37 mm. cannon. The type designating 


Type IV serviee equipment and equipment awaiting serviee 
-I arc nil. Equipnient not rendv for service ti«t is repre- 
Iiled by the Engineering Division I’Gl and by the Fokker 
10, the latrer not conforming to Airplane Specification No. 
'.21B. The POl is an externally braeed “plane and one-hair’ 
■ riinnc mounting the .390 lii>. model K Wright eannon engine, 
liis airplane was designed by the Engineering Division and 
ii-xtrurted under eoiilraet with the Boeing Airplane Co. The 
'•IV, power plant, and fuel tanks are completely armored. 
XI rj- effort has been made to provide against the emergenov 
ixorlions of the wing structure, flying wires, controls, etcT, 
iig shot away. Tile Fokker V40 is an internallv braced 
•iniiplnne mounting the 400 hp. Liberty 12-cvlinder engine, 
ill- nirplane, designed mid constructed by Anthony H. G. 

• ikker, has n we’ded steel tube fuselage, veneer-covered can- 
I'Vpr xx'ings of all-wood construction, and removable armor 
;ite protecting the pilot, power plant, and fuel tanka. There 

nil (.resent ohsolcsetnt equipment for this type. 

Tjpe IV equipment at large is not undeigoing s|>eriBl de- 
li [iment during (he ( resent fiscal year. 

T'lpe r airplavea inxxilve two-seaters xvith either air-cooled 
xx-alcr-eooled engines. This ty(>e, assigned to dav pursuit, 
.•Iin-sents marked improvement over the (ircceding 1918 t,v()e. 

ith unsu[iercharged engine, t.vpe requirements inclnde: Hijrt 
iiexd 130 m.p.h, at 15.000 ft. altitude; elimb 20,000 ft. in 
0 nun.; service ceiling, 22,000 ft.; endurance, 2.5 hr, at 15,000 
■I. nltitnde (>1us hr- at ground level; and a useful load of 
"14 Ih. With n au(ierehorged engine, the following exeellwit 
l erl'oniiance* have hi-en estimated: llifrii speed, 145 m.p.h. at 
. llitudes between 17.000 and 31,000 ft.; elimb, 20,000, 25,000, 
;iitl .30,000 ft. in 21, 28, and 37 rnin.. respectively; serviee 
iiiling, -34,000 ft.; and an endurance of 2 hr. at 20,000 ft. 
; llitnde plus Vi lir. ground level. Type V is equipped to take 
:• 100 Ih. homb load- Furtlier armaiiient consists of one .30- 
i.iliher and one ..50-ealiber fixed machine gun, two ..30-caliber 
liexihle iiiaehine guns, and one .30-caliber flexible floor machine 
inin. The type designating letters are "TP.” 

Type \ service equi|iment and ei(uipnient awaiting servieix 
ii-is are nil. Equipment not ready for serviee text is repre- 
•x-med by Engineering Division Tl’I. The TPl is nn exter- 
iiiilly hrnced l>i(i'nne, mounting n su(icr-ehar^ 400 hp, 
l.iherly 12-cylinder eiigine. This nirplane, at present in 
I'rivess of di"sign and eonslruetioii xxithin (he Engineering 
I'lvision, lins xx’elded steel fnselage, fixed side radiators, and 
I'lplane wings, the upper (ilane of which hns been reduced in 
I liiird. This nirpinne xxxill re(iresent the first serviee auper- 
xliarged Ty(ie V nir(>lanes of Amerieati design. There is no 
nn-ixleseent equi(inient for this ty(ie. 

Ty(>e \ iquipmint at large has l>een continuously under 
-I'ccinl developmer.t within the Eiigiii."ering Division. Tiie 
• xma Le Pere biplane xx-ith which Major Schroeder attained 
xx-orld’s altitude reeonl Feb. 20, 1020, has been further im- 
'•rox'ed- This airplane was originallv designed and constructed 
imler the supervision of Captain Ije P^re of the French 
ivintion Mission. Further 1921 -superehatlcer improvements 
■lido It (loKsible for Lieut. John A. Maereadv to again break 
U previous records, and attain nn elevation from sea level of 

• .<170 ft., u[ion Sept. ’28, 1921. 


Attack Development 

Attack development, inx-olving multiscatera, has undergone 
"iisiderable improvement and enlargement since the armistice. 
' here now exist two definite service tvpea of airplane* whirii 
•ivcr all (ihase* of attack aviation. 

Type V! airplanes involve three-seaters having engines, 
■'■w, and fuel tanka completely armored. This ty(>e, assig^ 


to hostile ground attack, reiiresetiLs a considerable im(>ti.vx- 
ment oyer the niultiscater ground attacks of 1918. High 
speed of 120 m.p.h. is required, while endurance calls for 1.5 
hr. at ground level. One of the major items of iniprovcioenl 
consists of one .37 mm. cannon; one flexible, four siHvial (IxihI 
and one special flexible floor ..30-caliber machine guns; a 1 iigc 
snjiply of machine-gun nmiimnition : and a 300 lb. iKiiiib load 
The tj-pe designating letters ore "GA.” 

Type VI service equipment is re()resented hv the Engirecr- 
ing Division GAl’s. The GAl's are externally hroi-ed tri- 
planes, mounting two 400 Iqi. Liberty 12-ovlinder engnc.-i 
These airplanes were designed hy the Engineering Dixiidim 
and eonstrueted under contract with the Boeing Airjilniic Cu 
The crew, power plant, and fuel tanks are cimipletelv arrac risk 
Every effort has been made to (irovide agaimst (lortums ol ilie 
airplane being shot away in combat. Equi(imciit not rcady 
for service teat is represented b.v the Boeing GA2. The GA'2 
IS an externally braced biplane, mounting the 700 lip. ihihIcI 
W 12-eylinder engine. This airplane, designed and .-on- 
strected under i-ontract with the Boeing Air(.lane <'u.. i* the 
first service type of aiiqxlane to mount the new "W" cmriiic. 
As in the case of all attack air(ilancs, (irovision again«t ln>-(ilc 
combat fire directed at iinaniioreil (lortion.s of the ninilanc 
have been speeially provided for. Equi(.men1 nxxniting scivii’.’ 
teat and obsolescent equi(imeiit are nil. 

Type VI equipment at laige is not undeigoing special ih- 
vclopment xxitlun the present lineal year. 

f-ype VI! oiVpJniic.s involve txvii-scnters having engine-, 
crexy. and fuel tanks eom(>letely nrmom). This tvpe, as-iiniexl 
to infantrj- liaison, represents a (>osl-nrmislice* dcvcloiuicnt 
entirely. This ly(>e is designed for intimate ixmimuiiicntinn 
with combat troops. As in Ihe caw of ground attaek. ceilim; 
and climb are not ini(>ortant. High S(>eiHl of only 110 in |i.h. 
at ground level is required, while eiidurain-e is ih’ree hour* nl 
the same level .4 useful load of 949 Ih. is s|icvifieii, xx liich 
incindes an armament eom|H»rd of one ..50-cnmicr fixed iiia- 
chine gun, two -30-caIibcr fiexible nineliine guns, one spivinl 
flexible floor machine gun, and a IkhiiIi load of 31111 lli. The 
type designatiug letters are "'ll,." 

T.xqie VIT serx-iee equipment is nil. Equipment nxxiiiliiig 
service lest i.s repnxseiiled hy the Orenco ILL The ILl i. an 
externally braced biplane, miiijiiting (he 4<)(Mi|> LilKTlx 12- 
eylinder engine. This air(ilniie, built under eoiitrnct xcitli the 
Ordnance Engineering Cor(>., Iia* the crew, (loxver (ilnnt. iind 
fuel tanks conx(i|ptely armored. The usual (irnxisioiis agrin-l 
hostile t"vmhnt fire direi’tiid at unnrmon"!! |ii>rtii)iis of the nir- 
(ilnne have beea a(ieeially (irovideil t'or. Structurally the nir- 
(ilane is of i-onxx>ntionnl design. Eijiiiixiiicnt not n>ndx iixt- 
service test nnd olisolesiicnt dpiiiniient an- nil. 

Ty()e VII ei|ui|)nient at large is not undergoing -invial 
devcioiiinent within the (ircsiint fiscal vear. 

Observation Development 
Observation development, involving niultiseaters, hti* uinlcr- 
gone Iiii(iit)vcmciit and enlargement since the armistice. In 
the iilare of the original night observation nnd cur(is ol.scr- 
vntion types, three serx-ice (V|iea of nin’Ianes are m.xv ulilirjxl 
to cover an enlarged field of ohservatioii. 

^.VPc fill airplanes, involve txx'o-seiilers wilii either nir* 
cooled or water-cooled engines. Tlie l.vjie. iis-sigiie.! to iiiirhl 
observation, represents an inqiroved iiiediuni for ohsening 
all those (irineipal menus of hostile iximnmnieiition which per- 
mit of tnioj) movement, an],(,lv inox-criienl, and the like. Tvpe 
spexificatioii.s di-signate: High speed, 110 iii.i).li, at Ifiooo' ft 
altitude: climb, 15,000 ft. in 25 min.; service ceiling. 20(100 
ft; endurance, 4 hr. at 10,000 ft. nllitude |.lus In. at 

ground level; and n useful load of 924 Ih. The latter 'im-lndc- 
an armament coin[xrised of one -30-ealiher fixed machine fun. 
two .;50-cnliber flexible machine guns, one sixeeinl flexible lioor 
machine gun. and a boiiih load of 200 (miinds. The ixqic 
designating iettiTS are “AO." 

Type VIII serviee equipment is represcnt<ixl bv substitute 
Type X servico equipment, to xxhieh suitable aigtit-fiving 
equipment has been added. Such sohstitution is ap(i!icahie (o 
the remaining three equipments. 

Type VIII equipment at laige is not undergoing spix-iiil 
development within the (iresent fiscal year. 

Type lx nirptancs involve Ihrec-scxiters with either air- 
cooled or watar-eooled engines. The ty(>o, assigned to Aniiv 
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And Coast Artillery obAervation and sarvcillancet mpreseots 
in the main a poKt-arniistica developDient. Spaoifieatio&a for 
speed, elimb, and service ceiling closely adhere to those of 
Type VIII. Endarance, however, is 6 hr. at 15,000 ft. altitude 
plus hr. at fcroond level. A naeful load ^ 1,384 lb. in- 
cludes armament compoeed of two sets of two flexible .30- 
eaJiber maebine ^ns, one special flexible floor nuiehine gpio, 
and a bomb load of 300 lb. The type designating letters are 


Type IX equipment at large is not under special develop- 
ment within the present fiscal year. 

Typr X itirplaHea involve two-scatera with citber air-cooled 
or water-cool^ engines. This type, assigned to corps ob- 
servation. represents a marked improvement over its 1918 
predecessor. A great deal of attention has been direeted 
toward the development of this particular type of airplane. 
High speed is specified at 120 m.p.h., endurance is 4 hr. at 
10,000 ft. altitude pins Vl hr. at ground level, while a useful 
load of 971 Ih. may be carried. Same includes an armament 
consisting of one ..30-calibcr fixed machine gun, two .30-caliber 
flexible machine guns, one special flexible floor machine gun, 
and a 200 lb. bomb load. The- type desigfiiating letters are 
"CO." 

Type X service equipment is represented by DH4B’s. The 
DIIlB's are externally braced biplanes, mounting the 400 hp. 
Liberty 12-cylinder engine. These airplanes, built under con- 
tract with the Dayton-Wright Co., are of conventional design 
and are well known to the service, A modifleation, called the 
I)H4Bl's, provides for a fuel capacity of 110 gaJ. Equipment 
awaiting service test is represented by the Engineering Divi- 
sion modelii COl and C02. The COl is sn internally braeed 
rai>iioi>lane. mounting a supercharged 400 bp. Liberty 12- 
cylinder engine. This airplane, designed and constructed 
within the Engineering Division, is of all-metal construction. 
The corLstruction is chiefly duralninio, with steel for the more 
impoiinnt structural members. Same is now in process of 
full-flight test. The COl represcots the first all-metal eon- 
struHion attempted by the Engineering Division. The C02 
Is en externally braced biplane, mounting the 400 hp. Liberty 
12 cylinder engine. This airplane, under design and construc- 
tion within the Engineering Division, has a bolted steel tube 
fuselage, metal tail surfaces, and conventional wings. Certain 
deviations from standard airplane type speeifleation No. 
1527-B have been permitted. Obsolescent equipment is repre- 
sented by the Engineering Division XBlA's and the DH4BW’s. 
The XBIA'h are externally braced biplanes, mounting the 300 
hp, niudet II Wright engine. This airplane, designed and 
lYmstructed by the Engineering Division, has a monocoque 
vene«‘r fuselage, but is otherwise of conventional strueturaJ 
design. The I)H4BW’s are externally braced biplanes, mount- 
ing the .300 lip. model H Wright engine. In other essentials 
the niiqilane represents the characteristics of the standard 
D1I4B. 

Type X equipment at large has undergone special develop- 
ment in that a pressure gasoline system has bera designed for 
the standard DH4B service airplane. Pressure is derived 
from a sylpbon-type pump directly driven by tho main air- 
plane powTr plant. The installation of a 300 hp. model H 
Wright engine in the same airplane has already bwn referred 

Bombardment Development 

Bombardment development, involving multiseatera, has un- 
dergone unusual progress and enla^emeut since 1918. In 
the pince of the original day bombardment and night bom- 
bardment types, three service types of airplanes are utilised 
to rover bombardmeot aviation. Before entering into a dis- 
(sission of the three phasra of bombardment aviation brief 
mention will be made of recent bombardment activity. It is 
not necessary to give in detail the bombardment last sununer 
of certain designated naval eqnipmaot. Sneceesively a sub- 
marine, a cruiser, a destroyar, and a battleebip were submitted 
to sir attack. Bombs varying from naval 37 pounders to 
Army 2,000 lb. projeetiles were utilized wHh effects that 
stunned the naval powers of the entire world. It is estimated 
that it will take ten years of naval activity to develop adequate 


armor for defensive against 2,000 lb. bombs. More recent air 
tests have been made of 4000 Ib. bombs at the Aberdeen 
Proving Orouada. It is hard to conerive of naval armament 
which would withstand succesafnlly the terrible ernahing force 
of such projectiles. Constant improvements to bomb sigfat. 
are also making possible the accurate release of bomba froiii 
considerable altitudes. 

Type XI airptanei involve two scatera with either air-eoc4eiI 
or water-cooled engines. The type, assigned to day bom 
bardment, is designed to carry its nssfu] load at as high an 
altitude as possible. Attack is made upon any hostile ob- 
jective within operations radius. To attain same, specifi- 
cations require that an altitude of 16,000 ft. be reached within 
the period of 30 min., with an accompanying ceiling, 1750" 
ft. altitude; endurance, 6 hr. at 10,000 ft. plus ^ hr. ai 
ground; and a useful load of 1660 Ib. The last named include- 
an armament of one ,30-catiber machine gun. two flexibh , 
30-c^iber machine guns, one special flexible floor machin ' 
gun, and a 600 lb. bomb load. The type designating letter, 
arc "DB.” 

Type XI service equipment is represented by USD9A'-. 
Tho USDOA’s are externally braced biplanes mounting th • 
400 hp. Liberty 12 cylinder engine. This airplim^ designe.l 
by the Engineering Division, was a close revision of tli.- 
British DII9A. There is nothing out of the ordin^’ in it- 
atructura! features. Equipment not ready for service test i- 
repreaented by the GaUaudet DBl. The DBl is an interaal!,.- 
braced monoplane, mounting the 700 hp. model W 12 cylinder 
engine. This airjilnne, deaigfned and constructed under con- 
tract with the GaUaudet Aircraft Corp., is of all-metal eon 
strnetion. The more important structural members arc of 
steel, while the major portion of the remaining structure is of 
duralumin. This model represents the largest all-metol air- 
plane which the Air Service has attempted to fabricate. 

Tj-pe XI equipment at large is not undergoing special de- 
velopment within the present fiscal year. 

Type XII ttirplanee involve mnltisemtcrs with either air- 
cooled or water-cooled engines. The type, assigned to the 
night bombardment of short-distance objective^ is desigiieil 
to carry a somewhat greater useful load at slightly leas al- 
titude Uian the day bomber. This loss of altituds is permitted 
by the added protection of night flying. In type specification 
the following major requirements are laid down ; Endurance, 
6 hr. at 10,000 ft. altitude plus Vi hr. at ground level, and ;i 
useful load of 2,817 lb. This load includes an armament of 
two sets of two flexible .30-caliber machine guns, one sperini 
floor maebine gun, and a bomb toad of 1,500 lb. The typo 
designating letters are “NBS." 

Type-KlI service equipment is represented by the Martin 
MB2's aud the NBSl's, which are modified Martin MB2 
models at present under contract construction at the Curtisi- 
Aeronautical & Motor Corp. and L.W.F. Engineering Co. 
The NBSl’s are externally braeed biplanes, mounting twn 
400 hp. Liberty 12 cylinder engines. This airplane is under 
triple construction contract as follows: A contract with the 
Glenn L. Martin Co. for articles to be known as Martin MB2'> 
and contract-s with the Curtiss Aeronautical & Motor Corp- 
and the L.W.F. Engineering Co. for orticles to be known as 
NBSl's. Except for size, engine nacelles, integral with lower 
wing, and double rudder and fin, the NBSl represents con- 
ventional biplane design. 

Type XII equipment at large has undergone <a>naiderabli' 
development within the present fiscal year. A revised Martin 
MB2 has been installed with three rudders. Flight tests in- 
dicate same os of considerable promise. A second MB2 has 
btvn extensively modified within the Engineering Division. 
The standard power plants wore replaced by two 300 hp. 
model II Wright engines. The main portion of the fuselage 
forward of the wings was entirely r^esigned to mount the 
400 lip. Liberty 12 cylinder engine. Fuel tanks were inereas*--! 
in capacity, the pilot was removed well to the fuselage rear, 
and the immediate rear of the fuselage entirely redesigned for 
the aceommodation of special eamera equipment. The revisid 
uirpl&ne is assigned to photi^rraphiG recunnaissance. 

Type XIII airptanee involve multiseatcrs with either air- 
rooled or water-cooled engines. The type, assigned to lon'r- 
distance night bombardment, is designed to carry maximuiu 
naeful loads to maximum distances. Airplanes of this tyi>e 


m.p.H.; climb, 10,000 ft. in 35 min.; endurance. 6 br. at 
graund level ; and the unusual oscfnl load of 7AOO lb This 
load includra an annament of two seU of two flexible .30- 
c-aliber machine guns, one special floor machine gun, and a 
Tj-pe Xm, w-ith the designating 
“-™ 

• S^ice equipment and equipment awaiting ser- 

vice test m ml. Equipment not ready for service teat is 
n-pre»nl^ by the Barling NBLl. The NBLl U an externally 
hraced tnpisne, mounting six 400 hp. Liberty 12 cylinder 
engines. This airplane, designed by Mr. Barling and under 

...nstruetion contract with the Witteman Aircraft Corn 
lepi-esents the largest ain>!ane under the supervision of the 
, Jtshuge size, monocoque fuselage and 

lour engine nacelles mark it as an airplane of uiiuaua! strnc- 
- -- il arrangements. The first article is still in proces.s of 


.u not ready for servies test is 

*'’® contract only has been re- 

JN4D’s » represented by the CurtS 

^ mounted the !»^hp" Curtin m^ToXS e^l^e. *’ a!."^ 

'nrE® w undergoing special devel- 
opment during the present fiscal vear in several instances A 
dev^op'meS^'rr th^ 

JN4H airplane. Pr^sure is furnished by means of a i.ind- 
^’’P'“®®ring Divi.sion DN4H hi bin 
w BtUi^''as‘r'’T^*® " mghi-flyinp airplane. This airi.lane 

de^ilni^ ti h- rr/ { ''■Kht-flying equipment l«ing 

devel^ed at his field. A second Engineering Division JV4H 
Bv ^a".,sTf■^' Art Sinith dXomiY 

1 j «" iiistruelor can independ.mtly 

-'‘udeuts errors or cause a student flying al^g in a 
normal manner to correct simulated errors. A service test of 
this .«<>■' eairiM on at Carlstrom Field. An-adia, 

Mr. Smith himsell acting as instructor. A report k 
pending concerning the results ” 

conclnd devciopsient 

wncludra the discussion covering aircraft development .inec 
4nn '■onst'tutii.g service 

.snn\ airplanes are eoneerned. A lew Biieeial-imrtTi.si. air 
planes are also fostered hy the Army Air Seivick ^ ’ 
Special Types under Development 

division has drawn up two speeinl airplane 
t>lie spwiflealions covering reapectivelv a single-seater pmsuit 
special type, known to the sen-ice as mi Alert air. lane ’ 
Miigle-seater mesaenger aiiqilane. known as the Eiigiiiwring 
Division Messenger airplane. The former bean, the 

The Alert airj.laiie lia.s been develoiwM for (he immo.c of 
defending Mrvice airdromes from lioslile air nltiicl?^ Tliis 

oiwriition ov.t hcitil 

ortcifr' single-seaters with either nir-cioled 

of “o Mo'ft' m tl'-- very rapid climb 

atini^’^li J tt^-ther with high oper- 

ating speed and linndmess of control. Endurance is specified 

»4 lb-are specified. This includes an armament of one fixed 

f ^'.'-pl 

Do.,«m-I|-riff;,t P.vi,-The PSl is a rigidly braced mono- 
plane, mounting the 9 cylinder fixed radial 200 hp model J1 

i 'rteel tube fuselage, 

^raetible charaia, sliock-obsorbmg wheels, partiaUy raeUI 
is ra w and tapered wings. The first article of the contract 
is to have 11 Ib. per square foot conventional wood wines- tho 

'’•P 'yP® Comparative 

testa are desired with all Ihixe wing comhinatioii.s. 
onili”'*’’' v'’ single-seaters w-ith air-MK>led 

eninnes. No definite pertoniiance S|ir<-ifications have been vet 
laid down tor this type. The official p<>rfonnaiice test of 
airplane A.S, 111088 may he indicative. Ilirfi s,.«ed, 90 
m.p.h. at ground level; climb, 0500 ft. in 28 min ; service 
wyre stral^“' "5“* ®''duranee. 0 hr. at ground level 

were attained. Useful load earned was 222 Ib. Certain fuel 
system revisions are at present underway which w-il! reduce 
endurance and improve perforni.snee, 

£..;7'"">-rn7 D.>i».o» .Vee^eoyer oirp/aur.— The Mea.s.nigpr 
IS an extfraal y hraced biplane, mounting a radial 60 hp 
Imwraiice 3 cylinder air-cooled engine. This airplane was de- 
signed by the Engineering Division. StrueturaUv the Mes- 
senger IS of eonventionnJ biplane design 


Type XIII equipment at large is not undergoing special 
.icK-lojiment within the present fiscal year. 

Training Development 

Training developmrot, involving two-seaters, had undcigone 
siprovcment and enlargement since the armUtice. Prewnt 
.lamiiig airplanes are designed to be readilv controlled, to 
be high in strength factors, to protect as far as ]x.ssible the 
..[wriiting crew in case of a eraal., and to Im moderate iu 
; ci ioriiianee. 

Type XIV airpUiues involve two-seatera etiuipped with 
..iher fi.xed radial or retary air-cooled engines. The tvpe is 
.-ign^ to the preliminary training of Armv ain.lane pilots, 
l.vpe .\I\ airplanes are eciuij.pcd with crash-proof fuel tanks 
• • li^seu fire harard in the event of accident. Tviie speei- 
'r" L ‘"''■'•est are: High speed, ]-»5 moh • 

-.'l'.-’ V eeilii'B. 10,11110 ft. *nlti- 

, ‘'’luuranee, 2.6 hr. at ground level; and useful load 
■ ‘.p ‘U excess of the weight of the crew, ’ 

lype -\13 service i^uipiuent is nil. Equipment awaiting 
w-mee test is reprinted by the Dayton-Wriglit TA3. T!m 

I "" ‘xtcrnally hraeeU biplane, mounting the 80 im 

I.'- l{lioiie rotary air-cooled engine. This airi.lane, designed 
„ I i''s '‘'® l>a.v«on-IV right Co., has 

.1 M Wed steel tube fuselage, conventional wingis, aud »ide-bv- 
Mdc -seating arrangcmeiit for instructor nnd student One 
nrtu-le of tins airplane has been static tested and a second 
icMwd article is awaiting full flight teat. Tvpe XIV equip- 
>» represented bv the G. Elios 
^^'2, aud the Engiueeriug Division TA4. 
ii.e lAl IS an externally braced biplane mounting the 140 
cn^c. This aicplanc, bnilt 
- - ^ "'vitb the G. EJiaa Co., is awaiting the arrival 

r’lne c is an externally braced biplane. 

^ ^A2 contract was delivered whb a 90 hp 

mmlrt 0X5 Curtiss engine, while a second was delivered wi£h 
.••be iso ^''■"‘,"‘■^"''^’2',?'®'®”'®'^ ®"ff5"®- The contract 
11 c ~ «•»* plated w-ith Hufl-Daland & Co., and originallv 
r’**'®' The TAI U an internally braeed 

nmnopiane at p^nt under design within the Engineering 
1 , ini.“"' -rJi*® I!,®-?”®! eonstruet the fuselage of duralumin 
1 tT Ty^ Xl\ obsolescent eciuipment is represented by 
Thonias-Morse S4C. This airplane, mounting the 80 hp 
M, I engine, is a biplane of ixinventional 
luitural design. The MC concludes service airplanes at 
j-ri*sent c-ommon to Tvpe XIV. ” 

.i..?cW "t large is not undergoing speeiaJ 

i.xelopment daring the present fiscal year other than the 
.. °f " ''■"^r-cooled engine in one article of the TA2 

•mitract. as has heretolore been noted. 

Type .XI otrpfnnM involve two-seaters equipped with water- 
-.ted enginea. The type is assigned to the pre^inary train- 
. i'l Detailed spoeifieatioas covering 

■7 'eluh^lT^' ‘^-*. 1 ’^^“.' I®®**’ ’*‘'®®e‘h factors, and 

1 iquipment are identical for both Tvpe XIV and XV 
• nirfo?®® no apeciflcatioiiB covering (4)' bombs, (5) guns’ 
rniLlm wiuipment destined for m^ine 

-’unnerj schools carry special armament, 
f.vpe X\ service equipment is represented bv the Curtiss 


Rules Governing the St. Louis Air Races 

Jointly Issued by St. Louis Air Board and Flying Club 
of St. Louis Under N.A.A. Sanction 

(CoMfluded fron laet ittue) 


Flying Club of St. Louia Trophy 
M(»dar. Oo. I. 1923 

This Trophy, donated bv the Flying Clab of St. Uiuis, shall 
be .•onipeted for by airplanes of 90 hp. or less, and shall 
become the pernisnent jKiasession of the entrant of the winning 

O^cStIONS of CONTEST: 

(a) In order to stimnlate interest ame 
Army and Navy pilots will not compete ii. 

(b) Engine must be 90 hp. or less. (Horsepower as gften 
bv the F,ngineering Divisions of the V. S. Air Ser\^ce at 
MelDook Field will be taken as standard.) 

(e) All airplane* must carry a total load of ^ lb., evenly 
diatribnted in two cockpits, this load to consist of pilot and one 
passenger, with safficient ballast, if necessary, to bring their 
,... ir, the remiired amount. It is requested by the 




Com *■ 


!^raT^ al 

a order tc ... 
tion may open 


hallas 


nate hazard in this 


lieu of passenger, in order lo ... -- 

Under no consideration may open cockpiU be covered. 

(d) General condition and design of plane to be such that 
in the opinion of the Contest Committee it is sate and imt a 
mun«ee to other eoMostants or spectators. The Contest Com- 
• right to refase to admit any airplane which 

supply the Con- 
bore and stroke 
nent to be prop- 


miiiee reserves lue ii>;mi w .v ......... . 

does not comply with these reqiiiremeiita 




right t 


entereii and to demand the removal < 
iK»e. The dei-ision of the Contest < 
DISTANCE; 

ISO kilrmietere (93.21 miles), tlir 
course of 50 kilometers (31.07 mile 
Field, thence north to the Brst tun 

Field. 

THE WINNER: 

Of first plai-e shall 


the pilot who has completed the full 
le siioru-si eiaiwed time, and of second place the 
time, etc., provided the pilot is not disqualifled. 
Club of St. Louis Trophy will be awarded to the 
the winning ainilarie and the prize money will be 


.f the 


NUMBER OF CONTESTANTS 


CASH PRIZES: 




Four. 


Liberty Engine Buildera’ Trophy 

Mand.y. Ocl. I. 1923 

rophy shall be perpetual and competed for 
■v.ition type (two-plnee) aiqdanes or flying 


mseiit of the Board of tlovemors of the donee, shall 
rivilege of i^ondiietiiig each snch annual contest for 
V Engine Builders' Trophy, or of assigning tins 
inder sanction, to any other Club or organization. 
>liv shall be awarded each year to the Aero Club 
of the N.A.A. represented by the pilot of the win- 
ne, and this body shall be entitled to the possession 
[ihv until one month prior to the next succeeding 



the United Stales Air Service, according to the decision of the 
Contest Committee of the donee. 

Gold, silver and bronze decorations will be given to tin 
pilots winning first, second and tiiird places. 

CONDITIONS OF CONTEST: 

(a) Factor of safety: 6 as loaded for start of race. 

(b) Air speed greater than 90 ni.p.h. 

(c) Carrying the following “contest load" and, in addition, 
crew 340 lb. “Contest loads” sliall be determined from the 
following formula using as a basis the cubic inch displacement 
for the 400 hp. Libertv engine. 

400 

X cubic inch displacement of motor used X -S-' 


= Contest Goad, 

Nalr: Fire e.xtinguisbers and parachutes may be included in 
the "contest load”; however, fixed instruments, gas, oil anJ 
water for the course are excluded, Bomb racks, guns and 
mounts may be removed. At the time of entry the entranr 
must supply the Contest Commitee with a statement giving 
the bore and stroke of the engine to be used in the race, thi' 
statement to be properly executed before a notary publi' . 
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The Contest Ommittee reserves the right to check the meas- 
urements of any engine entered and to demand the removal of 
a cylinder for this purpose. In ease there is a qnotion of the 
cubic inch displacement of the engine, the Ccuitest Committee 
reserves the right to use the cylinder dispiseement figoree 
7?-''^ fOT snch engine by the Engineering Division, UcCook 
“an=, 

300 kilometers (186.42 miles)— six times sronnd a closed 
course of 50 kUcaneteis (31.07 miles), starting at St. Lonia 
Field and north to first pylon, then southwest to second pylon, 
then cast, passing over captive ballon located approximatriy 
5 miles east at about 1500 ft altitude, and continoing to St 
Louis Firid. s ou 

THE WINNER: 

Of the first place shall be the pilot who has completed the 
full couree in the shortest eUpsed time, and of each second 
place the seeond best time, etc., provided the pilot is not dis- 
,|ualified. The Liberty E^ne Builders' Trophy will be 
swiuded to entrant of winning airplane and the prize money 
paid to the entrants of the wi nning aimlanes 
NUMBER OF CONTESTANTS: 

Minimum number; Four. 

Maximum number: Forty. 

CASH PRIZES; 

First prize 6800, seeond prize $500, third prize $200. 

Aviation Country Club of Detroit Trophy 
Tueiday. Ocl. 2. 1923 

The Trophy shall be perpetoal, and competed for annnallv 
by airplanes of the light commercial class. 

The annnal contest shall be in the nature of a race either 
.iroimd a closed circuit or from point to point, and shall be 
I'ondncted nnder such mies governing such race as may be 
lirepared from time to time by the Contest Committee of the 
Vation^ Aeronanlic Association. The Contest Committee, 
with the consent of the Board of Governors of the donee, 
'hall have the privil^e of conducting snch annual contest 
for the Aviation Country Club of Detroit Trophy, or of as- 
•*"'’“***• any ot^rr dob or 

The Trophy shall be awarded each year to the Aero Club 
or Chapter of the Nationd Aeronaotie Association represented 
by the pilot of the winning machine, and this body shall be 
e ntitled to the possession of the Trophy until one month prior 
■i. the next succeeding contest, at which time the Trophy will 
lie returned to the donee. Suitable bonds for its proper care 
iind return shall be required by the donee from each and every 
person or organization into whose possession the Trophy shall 
ill any time be deliverod. Should the Trophy be won by 
■ niitestants from a foreign country, then it shall be awarded 
lor the some period of time to the emba.ssy in this country 
ivpresenting the foreign nation from which the winning con- 
u-.lants sliall enter, or to the United States Air Service, 
iipcording to the decision of the Contest Committee of the 

Gold, silver and bronze decorations will be given to the 
pilot winning first, second.and third places. 

IROPHY AWARD: 

The Aviation Country Club of Detroit Trophv will be 
• varded to the entrant of the airplane receiving the highest 
I'liiil awards tor speed and efficiency. In case of a tie the 
li-opliy will be awarded for first position in the effleieney 
I'ONDITIONS O ”cON'^^ e P> i* not disqualified. 

iiiiiy and Navy pilots will not coniiiete in this race. 
lb) Average air speed greater thnn SO m.p.h. in race. 

cell^e ^ loaded for ^rt of 
Id) Engine or engines mnst'total 200 hp. or 1^ with a 
'••lal piston displacement not to exceed 750 cu. in. Horse- 
piiwer will be taken from the normal horsepower rating as 
-■iven in the official McCook Field report for the engines used. 

(e) All airplanes must be constructed to seat comfortably 
' pilot and at least two passengers. It is reqnested by the 
imtest Committee that all contestants carry ballast in lieu 


of passengers in orte to eliminate hazard in this napect 
Under no consideration may obviously open cockpits be cov- 
dnring the race. This does not oliminsts “cabin” type 
fuselages which allow the passengers to be comfortably seaM 
in tbe cabin dnring the flight. 

(f) The general condition and design of pUne to b« sneb 
that in the opinioneof the Ckintcst Committee it is sale and 
not a menace to other conteatants or spectators. The Contest 
committee reserves the right to refuse to admit any aii-plane 
which does not comply with these requirements. 

DISTANCE: ^ 

250 kilotnetora (156A4 miles)— five times around a closed 
«mree of 50 kilometers (31.07 miles), starting at St. Louis 
Field and thence north to first pvlon, thence southanist to 
second pylon, thence east passii« over captive bsUoon located 
approximately 5 miles east at about 1500 ft. aJtitndc <»ntin- 
ning east to St. Louis Field. 

(A) WINNER (Ushi Cownerti.I Speed) : 

Of place shall be the pilot who has completed the full 
the shortest elaps^ time, and of seeond plaie the 
seeond best time, etc., provided the pilot is not disquilified 
snd the prize money will be paid to the entrants of the win- 
ning airplanes, 

(B) WINNFJt (Ughi CeaBerdel Eficiescy) ; 

Of first place shall be the pilot who has completed the 
tntl coarse with the highest figure of merit based on formnla. 
and of second place the second highest, etc., provided the pilot 
w not disqualified, snd the prize money will be paid to tbe 
entraoU of tbe winning airplanes. The winner of thh race 
shall be tbe pilot of the airplane who receives the h;ghest 
figure of merit based on tbe following foraiuls: ° 


X M.P.H. = Figure of merit, where TT = weiaiit of 

n.p. ^ 

load passengers, and H.P. = horsepower credited conledant. 
and M.P.H. = average speed of completing race in miles per 
honra (must not be less than 80). The horsepower credited 
to the contestant will be determined as indicated in Par d, 
under “Conditions of Contest." The contest load shall con- 
sist of pa.vsengers, or 170 lb. ballast in lieu of each passenger. 

At the time of entry the entrant must supply the Ck.ntest 
Coinmirtee with a statement giving the bore snd stroke of the 
engine to he used m the race, this statement to be properly 
executed^fore a notary public. The Contest Committee re- 
entered and to demand the removal of a cylinder torTlds 
p^ose. In rase there U a question of the enbic inch dis- 
pl^ent of the e^ne. the Contest Committee reserve the 
right to use the cylinder displacement figures given for such 
enpne by the Engineering Division, McCook Field. The 
decision of the Contest Committee will be final 
WEIGHING THE LOAD: 

All balla.1t must be installed in the plane before 9am 
Tuesday, Ort. 2. This load must he checked and sealed in 
place by the Contest Committee and names of pilots and pas- 
sengers (if any) put on record. It shall be entirely the 
wpooaibility of the contestant to see that the load in his' plane 
IS properly weighed and sealed by the Contest Committee. 

Seals and lotids will he checked by a member of the Cmitest 
Committee after the plane has landed on completion of the 


NUMBER OF CONTESTANTS: 

.Minimum number: Six. 
hfa.tinmm number: Fortv 
CASH PRIZES: 

^^erd— First prize $500, setond prize $300, third |.rize 
^^ciencu—TiTft prize $500. second prirz: $-300, third jirize 


Merchant* Exchange of St. Louie Trophy 
TuexLy, Ocl. 2. 1923 

This trophy, donated by the Men-hant^ Exchange of St. 
Louis, shall be lonipeted for bv large capacity ainihinei 
rapable of carrying a pay load of 2000 lb. or over, and iJiall 
become the jiennanent possession of the entrant of the win- 
ning airplane. 
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AVIATION 


AIRPORTS AND AIRWAYS 


Kansas City Airport 

Ricliarda Kidd, as the Kansas City airport is named in 
mrmur}' of L.iout. John F. Richards, A. S. a Kansas Citisn 
wlio was allot down in artion over the Ar^nne, Sept. 26, 
1918, was established in the late fall of 1922 by the Air 
Terminal As.sociation of Kansas City which was si^ially 
orKSnired for this purpose. The flying portion of Richards 
Firl<] was leased to the Guverunieiit, together with sufficient 
space for hangars, machine shops, buildings for personnel, 
etc. Since that time two expeditionary type hangars and an 
oil house with lU.OOO gal- capacity for gasoline and 1,000 
gal. capacity tor oil have been erected. The Air Terminal 
Association, in addition, has erected a steel hangar w'ith a 
capacity for ten ships. 

Richards I'ield biffin its operations on Dec. 1, 1922. when 
all of coiistruction work was completed. During the month 
of May approximately fifty transient ^ps of all types 
parsed through the field. These included six Martin bombers, 
the T2 transcontinental ship, Laird Swallows, Curtin Or- 
ioles, Lincoln Standards, JN^ and 6s, with destinations all 
over the I’ounlrv, Kelly Field, Tex., Buffalo, N. Y.. Paducah, 
Ky.. KniiUiul, ill.. New York City, Denver, Colo., Quantico. 
Va-, Hot Springs, Ark., Dayton, Ohio, Des Moines. lown. 
Cliic-ngo, Detroit, and numerouK other jioints. Approx- 
itnnU-ly 75 passengers were carried cross country. 

Conimeriial pilots --.cem to be very well pleaaed with the 
biLsini's.'i they have lioen getting at the field. Sunda.vs when 
the wcntlier’ is at all goo<l there is as a general rule lar^ 
erowds varying from l,5tl0 to d.OtKI, The general public 
also sismis 'to liave more conSdciicc in llj iug, as tlicv are 
riding fn-ely, Initli sightseeing and crosa country. 



At the present time there are fourteen ships operating 
from the field and many inquiries have come in for s|mce for 
ships in the next two or three months. 

Lt. Jas. B. Carroll, A. S. is in ebaige of government ail 
activities at tiie field. Lieut. Carroll has received authority to 
employ five mechanics for the care of the ships which will tx 
at Richards Field for the use of the Reserve Pilots. Thc» 
ships include nine JNU's from Fairfield A. I. D. where thc\ 
were reconditioned. 

Fifteen ships of various types have been ordered h 
Richards Field to take part in combat maneuvers for th» 
benctflt of tbe ofiicers in staff School at Leavenworth. T]lc^ 
will be sent from Kelly Field, Texas, and include Thoms.- 
Morse MB3's, Martin bombers, Dll's, etc. 

Tbe 16th Obsenation Squadron from Ft. Riley has rc 
ccived orders and will be at the field on June 18 to get reed% 
lor the sonmier cnnii», They will stay here until Aug. 1, 


Air Line Markings 

The use of distinct "house markings" by means of wbicl. 
air liners could easily be identified by persons who, tbougi. 
interested in aviation, lack tlie neces.sary technical knowledg** 
to distinguish one type of ship from another, is spreading. 

Alter the Aeromarine Airways, which adopt^ a biack 
rudder with white wings and hull— hence the nickname "Black 
Tail Air Line” — the New Yerk-Newport Air Service now 
follows suit, liaving adopted as their house marking a lighi 

band stands for “Blue Streak Air Line”, tbe meaning of whicit 
ic self-e.xpinnatory. 

Woman Flies High 

Mile. Andree Peyre, a French aviator, who has been in tlii- 
miintry for some time, recently made an unoflicinl altitude 
record for women when she reached a height of 15,000 It. 
over Rogers Airport, Los Angeles. Her flight, which was 
made in a special 70 hp. sport plane, beats the previons msrk 
mode by' Miss Amelia Earhard in Kansas by 1000 ft. 

Mile. Peyre has been flying for two and a half years, mostly 
in America. She ia engaged to marry Capt. Cyril Tumer. 
formerly K.F.C., who gave the first skywriting demonstration 
in the United States and is now engag^ in this work for the 
Skywriting Corp. of America. 

Good Aviation Propaganda 

Tbe Chicago Cpiown Times recently completed the fin^t 
anniversary of its aeronaotical department, called “Along the 
Air Lanes" which is ahly conducted by Otto Klein. In thi- 
connection and with a view to furthering public interest iu 
aviation, the l^pInicH Timer offers a free airplane ride In 
nil who obtain six yearly' subscriptions to that newspaper. 

Our contemporary is to be congratulated upon the ex- 
cellent aeronautical propaganda it is making among the 
citizens of Chicago. 

Emergency Landing Field at Aberdeen 

Operations and Engineering offieers at the Aberdeeti Pro'- 
ing Grounds,' Md., are rccondilioning and marking an 
emergency landing field in the vicinity of tbe bombing field. 
Such a field will supply a long-felt need, since it will affuid 
s good place for landing of planes e.vperieucing trouble while 
engaged in bombing from low altitudes-on tbe bombing field. 

There is an emergency lauding field at Edgowood .^jaen.d, 
but this is beyond gliding distance of the bombing field frntn 
an altitude of 20 ti 0 ft., at which considerable bombing is 
being done. 


Chicago Airports 

The recent balmy summer weather ia bringing thousands 
to the flying fields of Chicago. Ashbum Field reports 
ivcord crowds while Black's field is enjoying a better attend- 
ance than many of tbe best days in mid-summer. Automo- 
biles lined up on the field and along Peterson Road and manv 
sight seers crowd around the planes. A number of passengers 
were taken up for short rides. 

Hart Smith recently left for Indiana, where he will do 
some exhibition flying and passenger carrying. 

The Heath Airplane Co. has purchased a Curtiss motored 
Standart plane, which they will use in addition to the Heath 
'•Favorite’* for instruction and passenger work. As soon as 
llic hangar is erected both planes will be permanentlv housed 
nt^fe company’s new field at Western avenue and Addison 

Stanley Wallace, designer of tlie Heath ‘'Favorite" has 
|.urcha.sed a small Curtiss, Slodel “F" flying boat from the 
Triangle Always, Inc. Wallace intends to fly the boat at 
llie Wisconsin summer resorts during vaeation season. The 
(mat ia now undergoing a rejuvenating process, but will be 
ready to be assembled next month. With the Imll valsparred 
Old the wings doped an excellent perlormance is bop^ for. 

Photographs of the Louisville Derby were carried for one 
' 'p Chicago daily newspapers from Louisville to Chicago 


by Simmo Black and A. Anderson, 
lias made difficult by the fact tliat 
raiii.-tonn, but the fliers Successful! 

.iig the tree tops at one end of »b» 

The flight to Louisville wss 
,ind tbe wind favorable, 
hurried fbe_ photos to his plane and 

iiim again in the air, homeward bound. ,,, vcuvk, 

-Iimewbere in the neighborhood of LaFayette,' Ind. darkness 


from the field 
lAT It na<3 bewn flooded b.v a 
□liy took off although clcar- 
fae field with little margin, 
neventful, the air being clear 
the finish of the race Black 
o’clock found 


• Ii'crtook the ship, and with railroads and highways obliter- 
.ited the last hour of the flight was mostly gueas work. When 
Blacks engine was heard in the distnaee hon-ftres were lit at 
the teur rorners of the field and with these to guide him, 
Black made a perfect landing, throe hours after leaving 
Louis\'ille. ” 

the pliotos and rushed il 
(■dition. 

Hart Smith has left Biack’.s field in company with a friend 
tor Iron Mountain, Mich. Like Black the dav before. Smith 
Imd some trouble getting tile big plane, ibaded with gas, 
cameras and other equipment, to leave the mnddv field. The 
'•'"”1 his^Hiaso engine enabled him, however, te 

1 « -.-j *3.. _T__ from sight in a 

Mexican Air Mail Experiments 
The Mexican Air Force will shortly inaugurate an air mail 
-i mce from Guad^ajara and Tepio. An oxperimenUt flight 
with this end in ■view was made last April by four Farman 
jdanes of the Mexican Air Force from Mexico City to 
I'undalajara. pUoted hy the military pilots Santaua, 
-\ltamirano, Alcala and Garcia. The ships which were ap- 
parently of the FSO type, fitted with two 375 hp. Lorrainc- 
"iPtnch engines, each carried beside the pilot two passengers 
and about 100 lb. of mail. f b 

Only one of the ships reached Guadalajara, making a non- 
flight of 6 hr. 20 min. in high velocity winds which 
-reatly reduced its speed and which forced another ship to 
land for lack of fuel. Tlie other two ships were forced down 
vnroute by engine trouble. The airway from Mexico City to 
' nindalajara is approximately 300 miles long and leads over 
I'lgh platcans and lofty monntain ranges where treacherous 
■ir currents are frequently encountered. 

Proposed Italian Air Lines 


vu 3JJV vuiiowlug roucesi xunn- 

J rieste, Aneona-Zara, Civitavecchia-Oolfo Aranei, Brindiai- 
> onBUntmople, Naplcs-Oenoa or Marseilles and Brindisi- 
-\lexsndna (Egypt). With this end in view tbe Italian air 
minister has requested Italian seaplane manufacturing firms 
to state which of these routes they desire to operate. 


German Air not Free 

As AviATtos reported at the time, Germany regained on 
Jan. 1, 1923, the sovereignty of its niy apace which ’vas up 
to that date restricted by the Treaty of Versailles, although 
the so-ca’Ied Nine Rules laid down' by the Council of Am- 
bassadors still restrict the performance of German civil air- 
craft to a "non-military maximum,’’ while the Treaty of 
Versailles prohibits Germany from building and maintaining 
military aircraft. Outsiile of these restrictions Geroianv is 
free to govern ber air space ns she sees fit. 

Germany is endeavoring to lieve the Nine Rules abrogated 
and in order to bring this about she fans issued officitl noti- 
fication that no French civil aircraft must cross her territory 
under penalty of aciznre unlesw provided •aith a special 
authorization. This prohibition was ohieflv aimed at the 
Paris-Pragtte-Wnrsaw air line, which twice crosses Clerman 
territory. (Regarding the London-Berlin air line the Gcr- 
man government came to a separate agreement with the 
British government.) 

On May 19 last seized the opportunity she was looking for 
when a Freneh air liner bound from 'Paris to Prag-te had 
a forced landing in Bavaria. The passengers were aulliorizcd 
to proceed to their destination by train, but the slup was 
seized and the pitot detained two da>s to sotisfy tlic rc«|uire- 
iiients of tlie German government. Aci-ording to l,‘Aero~ 
Sports the Gcrmniis treated the pilot and passengen- ver>' 
c'ourtcously. 

Incidentally it may lie remarked tlial this wns tie first 
forced landing the h’rench-Rounianinn Air Line experienced 
in German territoiy during two months’ operation, in the 
course of which Southern Gennany wm- flown over more than 
200 times, anil Prussia — between Pmgue and Warsaw, about 
si.xty times. The stretch of German territorv on the Paris- 
Pmgue airway is about 400 miles long, and that c>n the 
Prague-Warsaw airway about 100 miles. 

Proposed British Mail Plane 

According to the A’eir I'orl* Time.*, thi' British postal au- 
thorities are having siiecifications prepared for entirely new 
types of mail planes, including a new metal-built craft 'which 
is to eniliodj- in its construction every new idea of worth which 
nearly I'onr years of eomtiiercial flying can snggest. 

In its great mail chniiiher. illuminated with electric, lights 
for night transport, expert sorters will be able to cany on 
their work just as they might in a mail train. So long' will 
it be able to remain in the air withont aligWing that the 
members of the crew in eharge of it are to be provided with 
regular sleeping quarters on board. They will, in fact, work 
in shifts while in the air, some ol them sleeping while others 
are on duty in the control chamber guiding the air])l»ne. 

It is stated that this giant jdane will be able to keep in tlie 
air for nearly twenty-four hours without alighting and ac- 
complish a non-stop flight of about 2,000 miles. 

Trans-Mediterranean Airways 

An experiments! flight from Marseilles to Algiers wa.s 
made on 4Uy 16 by Pierre Latccoire, director of tho Lat4- 
coere Air Lines, preparatory to the inaugnration of a public 
service of this airway. The flight was made in a Brdguet 
land plane from Marseilles to Barcelona, whence a L.ore & 
ohvicr twin-engined flying boat was used for cro.ssing the 
Mediterranean by way of Palma, in the Balearic Isles 
The elapsed time of the flight from Sfarseillea to Algiers 
10^ ^.,^and the tot^ distence covered 560 miles, .100 

_ When this service will be opened to the public, the trio 
from Marseilles to Algiers will take 7(4 hr. which in com- 
bmatiou with night train services betwcCTi Marseilles and 
Paris will place the French capital within 20 hr. travel from 
Algiers, as against two days by tSrmn and steamer. 

Lions Travel by Air 

A French commercial plane which recently arrived in Paris 
from Brussels carried as passengers three young lions. The 
animals were bought by a tamer in Rotterdam. Thev started 
their journey to Paris by rail, bnt the Belfrian railnmd strike 
brooght an indefinite delay at Brussels and, after waitii,g two 
weeks, the tamer appe.-ded in despair to the air mail line, 
which gave the lions a berth in (he Goliath Nivelie. 



Who Owns the Air 


A V I A T I O X 


question 


July 2. 1923 
cot feel qualified 


In the January DorkrI a short item under this heading 
eoDtaiiie<l the inlurmnlion nlMUit how two young officers had 
been fined #1 eaeli I'or flying over the farm of Mr. Gmbe, 
of Punxsutawney, Pa- 

Thi< ea.~e was B|)|M>oled. and i-anic before Judge Corbett, 
of the Kift>-6\mrtU .ludieinl District. The testimony showed 
that Grube wav the ouner of an unoiriipied farm in a good 
state of cultivation and nitli suitable huilditigs thereon, and 
that he luni causetl to lie prominently jiosted on various 
jilaccs on the tann the notii-e jirevcribed bv the Act of 
April 14, KH15, P.L. ItlO. 

Xevin. one of the defendant', was an e.vperit'nceil aviator, 
and vvas engnuisl in the bu'hic" of carrying jiersoiis. for a 
ivin'ideral iin. in sluiH lliglits in an airi>lane. In this husi- 
nc" he U'Ctl n' a 'tarting and landing place the farm 
adjati'ui to the fJrube farm. On the day in qnisstion, N’evin 
n|iemle»l the eirplaiio and with a iia*senger aboard, rose in 
fliglit into the uir irom the 'tarting punit. flew over the 
finilK' liirni and alter a short flight retiininl to the starting 

The nirpl.nnc. when it livst came over the Oriihe farm, 
was abont .'iti ft. in the air and the height wa' increased to 
alKiut JoO it. hy the t'nic it Icit the Omhe fnrrn. The nir* 
plane wu> in the nir all oi the time of its llighl ami at no 
lime toncheil the giuniiil. 

The court, after reviewing the nd\‘ani-e nl aemnautii-s in 
HM)5. at the time tliis law wus passed. comC' to flie conclu- 
sion that it w'Hs the intent oi' tiie I,eg'slnture to make subject 
to a isnmlty 'Ueii tilings ns serre at tliat time, and alwais 
hn\’e lieeii. Trespasse' iifioii the Innil. The i-mirt .says; 

"Beliire incurring the penalty of the ad, it is esscnitial Hint 
tile alleged 1res]iassr>r 'liiill llr't iiave iieeii warneil liy 
notiee.s *|Hi'teil upon* tiie jaiid' wliere they might be seen. 
But it sis'iiis iiicivdibli' tiie Legislature would expi*ct 
‘printed notices’ ^Mi'tis) u|miu the land to iie seen hy an 
avinUir in ra]iiil (light over a piece of land or tliat he could 
or would desieinl. alight, ass-erlain property lim-s, ninl then 
look for iiiitiiw' in order to deteriiune — if not nlremly a 
trespasser and arre-twl a- such — nhetlier he was at liberty 
to jirm-eeif or could go iiii liirtli(*r — tlinii to jail, jicrliniis, 

“Clearly it eaimot he said that the flight of an airplane 
over land was. at the time of the imssngr of the ael, such 
a thing as was. and alwas*' had been, a trespass ujioii land. 
'IVilfuIly to enter ii|ioii land.* as nsml In the act. indicates 

ol his soil, hiu it is not syrionyrnoii.s with a Might through 

held an entry u)ion it. and a meaning of the term not here- 
tofore attributed to it, 

"The court i- of opiiihiii the .Vet of .kpril 14. IfKi.n, P.L. 
KiO, i- inapiilicable ami ilio’s not warrant the present 



How an Inclinometer Operate* 

That snriip pilots are blKsfulIy ignoraiit of how an In- 
clinometer works, will be evident from the following inquiry 
the Pioneer liislruiiieiit Co. received “onie time ago. The 
letter rend' : 

■'Sometime ago I was ealled on to d«*ide a diss'ussioii in 
ri^rd to the reading of a horizontal spirit level type iii- 
elinometer uvnl on the Xavy X0 seaplane, which is a I'urved 
glass tul>e, 1 presume made by your firm. I am therefore 
taking the privilege of asking you to make the derision, 

“It is understood the zero reading of the instrumeut when 
the wings are horizontal laterally is eorreet, (Tbe babble 
in tbe center). A said, if iu liigbt the plane was banked to 
a proper angle so as not to skid or slip on a turn the babble 
would remain at zero, and only in tbe case of a skid or slip 
would the reading be other than zero. B said the bubble 
would go to the high aide of the tube when making a turn 
regardlea.s of skid or slip. 

"This question is e very important one when instructing 
students on eircratt instmment operation. I am therefore 


to decide it myself." 

The reply of the Pioneer Instrument Co. follows: 

"Answering your letter of May 12, I am pleased to advise 
that your friend A U eorreet in his understanding of the 
operat'on of a bank iudicator. 

“A bank indicator or lateral inclinometer, whether of the 
ball or bubble type, indicates zero when the airplane is in 
tlie correct lateral pc.sition (neither slipping nor skidding) 
whether flying straight and level or turning and banked. 

"The theory behind this is quite simple. An airplane 
neither slips nor skids so long as the fonw of gravity, or 
the combination (re.sultant) of gravity and centrifugal force 
remains perpendicular to the lateral uxis of tbe airplane. 

“A pendulum supported on a fore and aft axis will con- 
tinuously indicate the direction of the resultant of gravity 
flnd centrifugal force, except for the effect of its inertia. 
A ball or bubble indicator operates as a .simple pendulum 
whose inertia is so little it may be ignored. When sueb an 
iiistruiiiciit indicntiw zero, therefore, the resultnnt of gravity 
and centrifugal force is perpendicular to the lateral axis 
of the nirpinne and the proper lateral attitude U maintained." 

Landing Fielda at Lakehurst, N. J. 

Two landing fields are aveilalile at the naval air station 
Lakel.iir-t. X. J. Botli fields are of .a soft snndy nature, lo- 
catisl -jiTilliwnnl of tJje dirigible hangar, one westward ni:d the 
other eastward of the roiiii. and Isith marked by white landing 
“Ts." The hiLiidniy ci.n.eis ore maikod by n-d flags on 
shriii light staffs. 

The east field is l.Oflfl ft. en>l and west hy 400 ft. north and 
south. 

Tbe we-t fie’d is 1,000 ft. enst and west by 1,000 ft, iiorlli 
and south. 

Approx, posilitn; 40“ 00' X„ 74' 20' W. 

(Sec Xotiee lo As'iators 1 (1, ]»nge 14) of 1022.) 

(X. A. (I. 1923.) 



AU mtlol variahlc pitch propeller made in Cermnnp and 
mounted on a Domier "Komel" transport plane fitted vith a 
165 hp. D.M.IV. engine 


U. S. ARMY AND NAVY AIR FORCES 


U. S. ARMY AIR SERVICE 

Stormy Flight of an Airship 

The Army A.S. airship ACl. which left Scott Field, III-, 
.bine 7 to ^ the crow of the TCI, which was destroy^ by 
i, .-litning at Wilbur Wright Field, Payton, Ohio, June 6, re- 
mnied to the aviation field June 8, having battled her way 
nigtit through a fierce storm in Indiana and Ohio. 

The ship left Scott Field Thursday morning at 8.05 o'clock 

I r Wilbur Wright Field with Lts- W. C. Famnm and George 
W- McIntyre as pilots and Seigt. Joseph Bishop ns rigger 
;.i l .Sergeant Greenfield ns engineer. They arrived at Wil- 
li ;r Wright Field nt 1.30 o’clock the same afternoon, but eould 
I', ' secure their ship to tlie mooring mast. There was higli 
'M id with an electrical storm in progress and the pilots feared 

their sliip might suffer the same fate as the TCI. 

(‘lie crew of the ACl had the choice of one of three courses. 
|l.' ing to -4kron, Ohio, to tlie Goodyear Tire and Rubber Co. 
I„ Iji.-nr. to Lnngley Field. Va., to avoid the storm, or to fight 
il., ir way back to Scott Field through the storm. They finally 

i liled on tbe latter course and started at 3.11 o'clock with 
■ ■ two of the crew of the TCI on hoard, as they were not 
i.bic to earrj- more through the storm. 

-Vccording to the story related by members of the erew, the 
•: inii struck the ACl nine miles out of Wilbur Wright Field 
ill 4 lusted two hours. The storm was followed by a tbirty- 
M lie wind which lasted through the entire night until 6 a. m. 

Three times the rudder control of the ship broke during the 
• -'' t. leaving the ship at tlie merey of the storm which blew 
liicMi sixty miles out of their course. The pilots of the ship 
I'cre unable to cheek their course on aeeount of the inky 
lilai kiiess of the night, but got their bearings nt the first signs 
111 liaylight. They found themselves over Bloomfield, Ind., 
Iii-t ten miles south of their course, nt l.l.q o'elm-k and until (1 
■I 1 lock tile ship flew at nn average air speed of 55 m.p.h. On 
n. icunt of tlie high wind they were unable to cover more thnii 

I I m.p.h., ground speed. 

\t li n. ni. the wind shifted around to tiie north, giving 
till' ship easier flying. After that tliey covered 40 m.p.h. 
until the ship Innded at Scott Field. 

The members of the crew stated that although they bad to 
fight .1 hnd storm all night, their trip had been one of extreme 
O.mfort on account of the closed car with which the ACl is 
ei|iiipped. The car has sleeping compartments and a complete 
kiiclienelte, providing every luxury that can be bad in a ^11- 

The erew of the ACl that returned consists of Lts W C 
liM-num, George W. Melnt.vre, pilots; W. J. Flood and C M 
Brown, student oftieers; Mtr. Sergt Joseph Bishon. rigger; 
biTgeant Greenfield, engineer. 

R. MaranvUle, an employee of the Goodrich Tire and 
Kiibber Co. of Akron, Ohio, who was with the crew of the 
1C1 nt the lime it was struck, suffered the amputation of his 
"'f Dayton. He and Sergt- Hanw Barnes 

Ol beott Field leaped to the ground, a distance of forty feet, 
- ' — '-’p and Ser- 

New SES’a at Mitehel Feld 

Tlirec RES ships, equipped with 180 hp. Wright motors 
hnve been received at Mitchell Field, L. I., N. Y., and are now 
>r. eniu^ of being set up. These planes have aroused eon- 
vnlerable enlliusiaam among the pilots who lately have been 
b.' ing DH’s almost exelusively. It U believed that these fast, 
('-•hi maneuverable planes will be a valuable addition to the 
iMinmg equipment. 


Mitchal Field Recruiting Campaign 

With the utmost conservation of funds and persor.nel. 
Mitehel Field has ncvompli'Uetl the tn-k of recruiting to full 
Air Service enlistcil strength througli the medium of adver- 
tising. Frequent mention of the post in the daily and wo-kly 
papers served to stimulate a healthy interest in the activitiA 
at the field, with the result that enough men apply throughout 
the Corps Area and at the station to fill all vacancies. 

It is a noteworthy fact that the class of men being reec,\ed 
are of a partii-ularly good type. As a rule Ihev come from the 
smaller towns and cities in Xew York and Xew Jersey, and 
they have been aftraeted to the Air Service through the op- 
portuuity offered to continue work on some subject in wnieb 
they are interested, nsuallv phntogmphv. radio or allied Air 
Ser\;ice actiritics. Strict faith is kepf'wiib each man. He 
is given the work for which he is licst fitted mid the opiHir- 
tunily, through the Post Rcfiool. to fit liimmlf for something 
still better. 

Lt. C. L. Biasell Honored 

Secretary of War Wwki- on June (i iier-pinallv prociil.'ii .-i 
Dis-tinguislicd Service Cniis to Fir>l Lieut, flavtoii L. B;s»cll. 
A.S.. aide to Brig. Gen, William Mitilicll, The nvnrd i- ac- 
comimnkd by (he lollowiiig cjiation: 

^ "Clajlcii L. Hiracll. fli^t lientciiaiit. -Air Service, tlien first 

ordinary heroism in action on Oct. 2b. liils. in the vicinilc of 
Jrn'ain, France. IVliile n mcinbev of n lligin he wa- atlni kMl 
by gi-ciitly «ui«iior mimbers of enemy plane-. 

Bisscll obseniiig nil .\iiierii-nn tdnne ntinckcil by eight o 

enemy, divial into their midst, di'stroying one ])laiie. w)iercu|Km 
he was mt uj on by ti.ri'c enemy Fokkers. one of «-liicli lie 
shot down, driving the remaining i>lan<- lo tlicir own lim-s. 
His own plane was so fimlly erippieil ns lo l>c beyond retmir. 
The outstanding binveiy displiiyed by Lieutenant Biwll 
greatly inspirerl the menihers of his Si[uniIron." 

Primary Flying School 

The class attending the Primary Flying Scliool at Brooks 
Field. Ran .Antonio. Tex., finidieil their work on Raturiiay, 
May 10, and the cadets moved to Kelly Field the following 
Monday to eommeiiee their adiaiiced flying instruction. The 
student officers reported at Kelly Field the next dnv and were 
assigned to their quarters. .Alf nir work at Brook.s Fiehl is 
now reduced to a mininmm, anil every effort is now bidng 
made to get the airplanes and tbe post in condition for the 
class which will enter in September. At present a* many it 
as possible are assigned to utilities *' ' - •' 

•onstmeyion projects to be done, nr 
o open the Aero Repair shop for pi 

Kelly Field Entertains General Patrick 

Tlie Oifieers of tlie San Antonio Air Intemiedinte Depot 
were host.s at n very enjoyable luncheon reeeiitlv in honor of 
Maj. (fen. Mason M. Patrick, Chief of Air Seniee, on tlie 
oeeasion of his inspection of the various activities at Kellv 
I leld. Among the guests present were Ifie Commanding Gen- 
eral of the 8lh Corps Area, the Air Gfllcer. 8tb Corps Area, 
Commanding Oflieer, Executive Oflli-er. Commanding Oflicer 
of tlie Attack Group and Comniandiiig Officer of the lOlh 
Group from Kelly Field, and Hie Commanding Officer of 
Brooks Field. 

Change in Station 
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DATton Celebrates AvietioD Day 

Osyton rrirhntrd Avistioa Day on May 28 in honor of the 
rrfom to Dajton of Lts. -T. A. Macrrady and O. 6. Kelly 
from their trsnaoontinentsl non-stop flight from New Tork 
to California, the mayor declaring a hajf-boliday and school 
ehildren being reload to witness the aerial eircns held at 
McCook Field at 2 o’clock in the afternoon. 

The opening event was a DeHaviland 5-ship formation, 
flown by Lieutenants Ballard, Barton, Stromme, Mallory, and 
MePike. These left the gronnd together and elimbed to al- 
titude, where the effect of this type of flying is meet pictnr- 
esqne. Scarcely had the DeHsvilands left ground, when 
three Vonght planes piloted by Lientenants Brookley, Pearson, 
and Mills took off in a s]>eed race, in flve laps about the Field, 
each lap covering a distance of about two miles. Lieutenant 
Pearson won the race, flying at a rate of 120.2 m.p.h. 

Inunediately after the race, the three Vongfats took off again 
for acrobatic formations. Almost wing to wing they flew 
and looped, which performance, w-eH-rehearsed and beautifully 
given, was the high spot in the afternoon's e.xhibition. 

Later the three ships gave up the center of the stage, and 
rontinued their stunting st altitude, while a Martin Bomber 
swept across the Field, dropping fonr parachutes with dummy 
passengers from the wings. The Martin continned to fly, 
while a small Fokker monoplane, piloted by Lieutenant Doo- 
little. maneuvered abont it, under and on top of it, looping 
and diving, presenting a keen contrast in sise, speed, and 
dexterity to the doughty Martin. Combat work by several 
additional planes s-as tlwn indulged in at altitnde. while the 
lower picture was ont by the new Curtiss pursuit plane, flown 
by Lieutenant Wade. The latter flew the length of the Field 
ses-era] times, demonstrating the slow and high 8)>«eds of the 
plane, put it through stunts of every description, Anally join- 
ing in the grand ftnate, consisting of combined stunting of 
sll the airplsnes, from ground to 4500 ft. altitnde. 

Lieutenant Brookley, Chief of Flight Test Branch at Mc- 
Cook Field, had full charge of the arrangements of the aerial 
cirrus, and was one of the prominent flyers. The following 
pilots particiiMted : Captain Tillinghnst. Lieutenants Pearson. 
Brookley. Van Veglilen, Boyd, Mills, Doolittle, Fairchild, 
Ridenour. Carroll, Bruner, Ilesenherger. Johnson, Rodman. 
Koontz. Ballard. Barton, 8tnimme. Mallory MePike, and 
Cis-iliari pilot* Lockwood and Meister. 

When the exliibition was ]>lanned. it was thonglit Lieuten- 
ants Kellv and Maeresdv w-ould have arrived and he witnesses 
of honor.' On the niom'ing of tl.e 28th. when word came that 
they would leave Kansas City at 8:30 a. m.. although it was 
loo late to posl]>one the aerial circus, it wrm hoped that the 
two flyers would put in an ap|>earance before the close of 
the ]>erfomiatice. Before the ciren* started however, it was 
known (hat they hntl lieen delayed in leaving and that there 
wa« no chance of their arriving Itefore late everung or night. 

The higgest feature of Aviation Day. however, wa-s the 

Memorial Hall. Daj-ion. The sp^kers' table w/is set on the 
stage, and when sliorliv after seven tho«e who were to oecupv 
it. Commanding Om.-cr- of McCook and Wiihur Wright 
Fields, F. B. Ha'e. Alavor of Davlon. Congressman FiW- 
gi-rald. Senator Fes-. O. B. Hirsh. Commander of American 
I-ciion. Dayton Post, and other distinguiriied citiiena filed in. 
Ihe twii vnrnnt clinir- ne\t to Onille Wright, told the ston' 
lhat the gnosts of honor had tailed to arrive. This was no 
iTcat shis k to tire initiated wln> knew that, barring accident. 
Ihe two flyers wouhl ian.l in Davton about 8 o'clock, and as 
Ihe knowli-dgi- spread, a decide.! ritip'e of expectancy ran 
llirougli the hall. \t StLS. Major McIntosh got word thnt 
the T2 had just landed. 

The dinner n as a ei.mplrte surprise to the flyers and it wa.s 
nine o'.doek liefore thev. remaikahiv spick and span after 
their day's fliglit. la.'.sl an sndience wimso cheers a'most 
drowned out Ihe hand, which thundered the jovial, "Hail. Hail. 
Tin- Ctang's All Herel" It «a. some ten minutes before the 
demoiisimtion could be ouieted and Mr. Hirsh con’d introduce 
Clinries F. Keth'ring. Vice President of General Motors Corp.. 
win. was to a.-t as Toastmaster. Mr. Kettering in turn pre- 
.sented Mayor Hale, who in tlie name of the City of Daj-ton 


Major McIntosh responded in his usually happy vein, en- 
larging upon tbe development of aviation as demonstrate in 
tbe malting of recent world records leading up to the pro- 
nonneement that in ^ fane of tbe almost impoesihle recent 
accomplUhmrnts, tbe wise modern did not nj that anytiiing 
conld not be done. Frederick B. Patterson, President of the 
National Cash R^i^r Co., mtroduced LientenAnts Kelly ami 
Maeready, but the important feature of his speech was the 
word just received by him as chairman of tiie Dayton Avia- 
tion Committee, from Washington, that tbe new aite pur- 
chased by the people of Daytoa for $400,000 bad been finally 
accepted by the ^vernment for tbe new borne of tbe Engi- 
neering Divisioik Lieutenant Kelly then gave a detailed ac- 
count of tbe flight of the T2 from coast to coast. CoagnsF- 
nian Fitzgerald then made a plea for the appreciation of 
genius in America. "We have tbe genius and money for 
development in America,” be said, “bat we have all too oftc.- 
lacked tin* vision and foresight of foreign coontriee, with tb.- 
result that the United States in instances too numerous b, 
mention is paying foreign gorcrniuents for tbe use of patent . 
for inventions originate by American genius, wbicb might 
have had American development bad we not been so totally 
lacking in vision.” He also expressed tbe opinion that suen 
offiocTa as Kelly and Maeready who bad rendered such di-.- 
tinguished servioes, should be granted promotious, i»t b. - 
cause they "needed or wanted them, but because they deaerve,! 
them,” and that Congress should set aside an appropriatio:. 
for that purpose. 

Major Hauser then preseuted Lieutenant Maeready with 
a silver pitcher and tray, a wedding gift of the Mens’ Clnh 
of tbe Y. M. C. A., of which Lientenant Maeready is s mem- 
her. For, as is well-known Lieutenant Maeready sne eaaa fally 
completed a courtship as well as a transcontinental non-stop 
flight when he reached California, and a Mra. Maeready is 
shortly expected in Dayton. 

El Paso Celebration 

During the. week of May 19 tbe 12th Squadron, stationed 
at For Rlis-s, Tex., participated in the Golden Jubilee cele- 
bration held in the city of El Paso in commemoration of the 
fiftieth anniversary of its incorporation as a city. A four- 
plane fornmtion was flown Wednesday over the city for an 
honr during tbe parade of the First Calvary Diviaion, at 
which time many oblique photographs were made of the 
I>arade. On the following day another formation of four 
planes flew over the inspection and review of the First Cavalry 
Division held as part of the jubilee- On Friday the Cavalry 
Division staged a demonstration of ni^t raiding on a larg. 
sea’e. all arms, includiag Artillery, tanks. Cavalry, Infantry 
machine guns, and Air Service participating. Two planes 
from the 12th Squadron took off at 8;(>0 p. m. and flew over 
the battle for an Imur. after which each plane dropped four 
Mark I airplane flares over the village which had been con- 
stiiictod by the Enpneers and which wsa the objective of the 
raid. The flares lighted the scene brilliantly for mile* 
nround, giving a very spectacular effect. Thou-sands of 
people >vitnea.«ed this exercise in which live ammunition was 
used. Lieutenant* O’Connell and Sullivan piloted the tv,n 
plane* and demonstrated their skill as night (liera. 

Death of Lieut. Wendell K. Phillipi 

First Lieut. IVcndell K- Phillips, A.S., died June 5, 1923, 
ns a result of injuries received in an airplane accident nt 
Aberdeen Proving Ground.*, Md. 

Lientenant PhiiMiw was born in New Jersey. April 30, 1890. 
and wa* apjioiiited from New York. He enlisted in the Sigr:il 
Corps n« a private, Feb. 0, 1918; was aptminted a Second 
I.i'utcnnnI. A.S., Get. fl, 1918. and First Lieutenant, Jnly 1. 
1020 . 

He was as.*ignrd to active duty at Chonote Field. 0<'t. •: 
1918; left Oct. 16. 1918; arrived st Brooks Field. Oct. 17; 
left. Nnv. “2. 1918; at Ilazelhiirst Field, Nov.. 1918 to Apiil 
1 .1919; .it Ala-rdcen, Md„ from April 3, 1919 to April 19. 
1920; nt nvruiting station. Baltimora. Md.. April 19 to June 
15. 1920; ..11 recruiting duty at Baltimore Aug. 13, 1920. lo 
March, 1921 ; on dntv with -i9tli Bomb. Squadron at Aberd. "ii 
Proving Ground, March 7, 1921, to date of death. 
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U. S. NAVAL AVIATION 

More Aircraft Carriera 

Following bis inapection of the U.S.S. Imngley, tbe only 
i irplans carrier in the D. S. Navy, President Harding, is 
- lid to have expressed marked interest and enthusiasm over 
ii'is converted vessel. Tbe President, it was explained, is 
) .neb interested in every phase of development in aviation. 





impleled 


it is always anxious to keep posted personaitv. Tbe 
!' of the I^anglcy to the Washington Navy 'Yard v 
-I opportunitv he had had to visit this unique motl 
nin'lnnes of the Fleet. 

Work on tbe plans for 

-lied, governmental ofllciaTs now Dciievc, ana it is said on 
..I authority that appropriation.* for new and modem craft 
ilii* type will be asked of Congress in the fsll. At present 
- government has only the Langle.v, whereas England has 

such vessels; — o— . ... -- 

completed, a 


■ first-tin. 


e Bur 


of Aer 
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s on th> 

ip from Puget Sound to Hawaii, New 2 
ralia. They are now trying to arran 
rloy along the New England Coast thi 
ion purposes. 


ships building, 
ruling to place two a 
w on her “shake-dow 
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Water Recovery from Airship Engines 

iKtion tor the Navy at the Naval A-r Station in Lakehurst. 
'.V Jersey, and the bnilding of the ZRl, some interesting and 
'..Iiialile experiments have been conducted in weight compen- 


s lhat will drive 


airships tbe problem of taking 
e for the fuel burned while underway 


has always presented a problem that has never bad a entis- 
factory solution. Experiments at tbe Naval Air Statiou in 
Lakehurat recently have given every assurance that this prob- 
lem can be satisfactorily met by extracting the water vt.por 
from the engine exhaust. This development will add niueb 
to tbe efficiency of airship operation in that it will eliminate 
to a greet extent tbe valving of gas from the gas cells to 
compensate for the loss of weight in fuel. Theoretically it 
has been proven that for every pound of fuel burned, a 
pound and three quarters of water can be recovered from 
tbe exhanst. In prutioe, however, this theoretical mark eimid 
not be atteined. and it is estimated that abont 95 per cant of 
the weight of fuel could be obtain^ in water recovery. If 
the experiments already condaeted bear out the promise of 
success that they indicate, airahips will carry ballast in the 
form of caustic soda. The absorbing qualities of caustic 
soda recommend it for this use. It can be caused to extract 
water from tbe exhanst in almost the exact weight of gas- 
oline consumed by the engines. This will effect a great 
economy in loss of gas. 

The nse of helium in naval airships gives particular im- 
portance to the development of ballasting by water recov.jry. 
-Any measure that will lead to the conservation of hNiuni is 
of great practical value from the standpoint of econora)-. 
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ellaneoua Notes 

honeymoon by airplane excited considerable interest in 
icola recently when one of tbe Machinist Mates at- 
i to tbe Naval Air Station flew away with his bride on 
the soutbem coast. The groom was P. Q. Onnn, 
le, 1st Class, who is attached to Sqvad- 
■ Station. Recently Gunn purchased 
ith ^lM sayings snd one of the pilots 

' the operation of the airplane. Gunn 
ee and they laid their 
*■" The wedding 


n Maebin 


an MP flying boat 
at tbe Air Station ; 
thoroughly proficient 
then gave lessons in flying _ 
plans to make their honeymoon , 

took place Jnne 8, and tbe bride and groom took off io 
plane for a cruise which inelndcd Mobile. Ala., Biloxi, Hisa., 
Gulfport, Miss., and New Orleans, Ul. Mrs. Gunn piloted 
the plane from Pensacola. 

Captain E. S. Land, Com. J. C. Hunsaker, and Lient. 
Comdr. Kraus sailed last week for Germany where they will 
' » of tbe Zeppelin Company in Fried- 

\nd plans of the ZR3, tbe rigid 

misn.p -men a unner construction for tbe U. S. Government 
Tbe UOl has had bnildar’s trials as n land plane at Mit- 
chell Field, and is being shipped to Philadeipbia for official 
Inals as a seaplane. If proven successful the first three 
planes of this type will be placed on board the new cruiser 
Rielimond for use on the catapults. 
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COMING AERONAUTICAL EVENTS 


Race, Indianapolis, 

P«*. 1-3 — National Airplane Races. St. Louis. Mo. 
LaleFall — Curtiss Marine Flying Trophy Race 
FOREIGN 

snal Aero Exhibition, Oothen- 


July 20- - 
Aug. 12 
Aug. 3- 


burg, Sweden 


- - — Sailplane Meet. Rhoen. Germany 

Atig. 5 Sailplane Meet. Vauville. near Cher- 

26 bourg, France 

S^. 23 — Cordon BetmeU Balloon Race. Brussels. 
Belgum 

Sept. 28 — Schneider Maritime Aviation Trophy 
Race. Cowes. Isle of M^ghl. England 
- EiUries close for French Engine emnpe- 
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A MOST SENSATIONAL OFFER! 

HlSPANO-SUlZA-220 H. P. 

By De Dion Bouton, Peusot and other Foreign Maker,. A Thorough- 
bred Motor SpeciM and Highly Endor,ed by the Country’, 
Leading YachUmen. Power Boat Builder, and Aeronautical Engineer, 


Securely 

Crated 


These motors 
have been suc- 
c e 8 a f u I I y 

t r e m e I y effi> 
cient in many 
tests and are 
highly desira* 
ble for speed- 
boats. 


$2 0 0 

F.O.B. FAIRFIELD, OHIO 

Uity of 


RENAULT 190 H.P. MOTORS $200 



Original 

Productioi 

Cost 

$5200 


Replace your 
old engine 
with a new 
HISPANO- 
SUIZA for 
less than the 
cost for over- 
hauling your 
old one. 


airplane engines £ir:„'goH'’p. 
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OK ALL MOTOR! *S% WITH ORDER, BALANCE SIGHT DRAFT AGAINST BILL OF LADING. 


WOOL WORTH BUILDING 


NEW YORK 
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YOU SAVE $2.00 ON THIS COMBINATION OFFER 

and receive publications of recognized value which are essential to every- 
one genuinely interested in aeronautics: 

Resuiar Spacial 
Price Combmetion 

AVIATION. 52 iMue*. *4.00 | 

AERONAUTICAL RULE BOOK 2.00 js.OO 

WHO’ WHO IN AMERICAN AERONAUTICS 1.00 | 

total “ *7.00 I 

Canada $S.OO - - OtAer Cotinfriec S7.00 

AVIATION 

“ • weekly pnnU more importent new*, original inaierial. photograph* and articles describing 
types of aircraft, engine* and accestories than is possible by monthly issue*. 

AVIATION print* first the latest information of interest to the industry and the art. 

It doa not depend upon newspaper clippings. Instead, the new* of bnportanl event* is 
secured at its source and written by a staff trained to the aeronautical rather than the news- 
paper point of view. 

It* technical articles by recognized authorities have gained for AVIATION a worldwide 
reputation in engineermg circles. 

AVIATION is known and respected throughout the aeronautical world for its independence 
and unbiased editorial comment. 

AERONAUTICAL RULE BOOK 

authorities, including first authentic translation of the STATUTES 
•ttd GENERAL REGULATIONS of the F. A. I. goveming all flying meets, events and 
t^s. Methods and procedure for conducting meets. How to ^lain F. A. I. sanctioiu. 

Chapters on speed fomulae. trigonMnelricai functions, new reference tables and technical notes, 
bsllotm gases, etc., etc. 270 pages — bound in blue leather — illustrated. An absolute necesuty 
to every plot and airplane meet promoter. 

WHO’S WHO IN AMERICAN AERONAUTICS 

contains 800 biograi^ical sketches, numerous photograr^s and a mass of valuable information 
unobtainable in any other publication. Included are Slate and MunicipaJ Aviation Com- 
missions ; Army Ajr Service; Navy Bureau of Aeronautics: Air Mail Service; National Ad- 
visory Committee for Aeronautics: Officers and Committees of Associatiws and Clubs; Aero- 
nautical Chamber of Commerce: Manufacturers Aircraft Association; Aircraft Underwriters' 
Association: American Aeronautic Safety Code; Advertising Sectioo. 

THE GARDNER, MOFFAT CO., INC. 

225 Fourth Ave.. New York 

Take advantage of this offer by mailing the coupon 

GARDNER, MOFFAT CO. 

225 Fourth Avenue, 

New York. 

Herewith check -money order— cash for for which send AVIATION 

for 52 iuue*. one copy of the Aeronautical Rule Book and one copy of VIOio’s Who 
in American Aeronautica to 
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Boeing Airplane Company 

GEORGETOWN STATION 


CONTRACTORS TO UNITED 
STATES GOVERNMENT 


SEATTLE. 


WASHINGTON 


AVIATION 


BALLOONISTS, PARACHUTE JUMPERS, 
AVIATORS — ATTENTION ! 


Bor ui ALL PURE SILK EaertcDcj 
Parachute for oaly $30. 

■ftd iM«d by the Freach 

beflocniht, at the cloac the war. 

They wfl«h o»ly 30 ®i. 

The ongittai price wee »I50. At 



LUDINGTON EXHIBITION COMPANY 

Office: 609 Widener Builduts 
PHILADELPHIA. PA. 

FLYING EXHIBITIONS AND 
PASSENGER WORK WITH 
SPORT FARMAN SHIPS 

Flying done from field of G. Sumner 
Ireland, Pine Valley, N. J. 


CLASSIFIED ADVERTISING 


1023. Ezperieoced Army instri 

T.SJ'TMj'dSSiZ,? 


ly instraeton. A small deposit. Pay 
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You Need These 
Aeronautical Books 


Airplane Engine Encyclopedia 
BY Glenn D. Ancle — $7.50 

Text Book of Aeronautical Engineering 
BY Lieut. A. Klemin — $5.00 

Aeronautical Rule Book 
N. A. A. — $2.00 


Who’* Who in Am. Aeronautics 

Gardner, Moffat Co. — $1.00 

Sent po$( paid upon receipt of check or 



Aircraft Magazine 
Files For Sale 



The Gardner, Moffat Co. 


AVIATIOK 


Complete your files of AVIATION 


> 


A Special Offer 


Wc have on hand a few sel* of the earlier volumes of AVIATION that are now available 
for completing files. 

These volumes show the advance of aviation before, during, and after the war and contain 
useful information for all interested in aeronautics. They will prove of sf^al value to 
those who have recently entered, or are contemplating entering die aeronautical industry. 
We will give this opportunity to our readers by offering a limited number of these unbound 
volumes at 1/3 off of regular list price. 

In addition to this saving of |/3 of regular price we will, to those who order two or more 
volumes, include one copy of "Who’s Who in American Aeronautics." (1st annual 
edition, regular price $1.00). Who’s Who contains 800 biograirfues and valuable infor- 
mation not heretofore brought together. 

This offer includes all volumes with the exception of volumes 1-2-3 of which only a. ^ 
are on hand. These can be had at the regular price, including one copy of Who's Who. 


r I. 


> o/ AFIATION at a tpadal p 


1990 W Jnlr 


The above prices are for delivery in United States. — For Canada add 25c, 
For other countries add 50c for postage for EACH VOLUME ordered. 

Gardner, Moffat Company, 225 Fourth Ave., New York 

Complete your files by taking advantage of this exceptional offer. 

Mail the coupon nonv. 

Gardner, Moffat Co., Inc. 

225 Fourth Ave., New York. 

Enclosed find $ for which send me unbound 

volumes of AVIATION, numbers in- 

cluding one copy of Who’s V/ho. as crffered above. 
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AIRCRAFT COMPASS 

PIONEER. INSTRUMENT COMPANY 

MAIN OFFICE AND FACTOHV BROOK1.VN N Y 


WRITE FOR OUR 
SPECIAL PRICE LIST 
CANUCK, JN., AVRO 
AND OX-5 PARTS 


FIVE-PASSENGER BREGUETS 

UNAULT OR 1.1BBRTY MOTORS 

“ 
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COMPLETE YOUR FILES 

AVIATION a AERONAUTICAL BI^INEERINC 

The GARDNER, MOFFAT CO.. Inc. 

226 FOURTH AVE. NEW YORK 


SIMPLICITY 


THE PETREL 

HUFF DALAND AERO CORPORATION 


EDWARD P. WARNER 

Consultant in Aeronautical Engineering 
Commercial Operation of Aircraft. 
Mass. Institute of Technology 
Cambridge, Mass. 


PRICES REDUCED 

ALL AIRCRAFT INSTRUMENTS 

LAWRENCE SPERRY AIRCRAFT CO., INC. 
FARMINGDAll. U I. 


prompt •llenticni bj wribo| 

G. EUAS & BRO. Aircraft Dept., Buffalo, N. T. 


Canucks-Avros-DeH«-Flying Boats 

Ships and Parts in Stock 
Now Ready for Delivery 

WRITE FOR PRICES 

JAMES LEVY AIRCRAFT COMPANY 


RELIABLE RESULTS < 


SQUARE DEAL. 
VARNISH 


'S" -T I TA N I NC 

PICMEHTEb I T,.d« Ksrk | ENAMELS 

TITANINE Inc., Union, Union County, N. J. 


AERONAUTICAL PHOTOGRAPHS FOR SALE 

g ^olographs of any phas 


the United Stat. 


ronautical accessories, 


PARAGON PROPELLERS 

GOOD AS EVER 

American Propeller & Mf’^. Co. 

Baltimore, Maryland 


Ask for Information 


CURTISS OX-S ENGINES 





Trade Mark 


“k Battle Ship Mast 10,000 Feet High” 


is the designation that 
has been given to the 
Navy MOl all-metal 
airplane, a product of 
the Glenn L. Martin 
organization. 

The development of this 
plane, of which six have 
been built for experi- 
mental purposes, called 
for an unusual amount 
of research work because 
of the many really new 
features in its design 


and construction. 

But the fact that it has 
passed the many and ex- 
haustive Navy tests and 
that thirty-eight addition- 
al machines of this de- 
sign have been ordered, 
speaks volumes for the 
utility and correctness of 
this new creation in aero- 
nautics, as well as for the 
ability and progressive - 
ness of the organization 
responsible for it. 


THE GLENN L. MARTIN COMPANY 

Cleveland 

BaUdtra of Quality Aircraft «ince 1909 


